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Introduction

Drinking water systems with ground water wells need to better understand the unique characteristic of
their source of supply in order to better manage their systems and plan for sustainability. Water systems
with shallow wells are particularly vulnerable to changes in ground water level and the impacts of climate
change and potential drought.

The Department of Health is funding a well level monitoring pilot project in Whatcom County to better
understand ground water levels of small Group A water systems and to use the study as an example to
encourage other water utilities to install similar water measurement devices and monitoring networks.

The pilot project will install pressure transducers in wells located primarily in shallow alluvial aquifers at
strategic locations and make the data available for use by the water systems as well as other agency and
public platforms.

The Washington State Department of Health (DOH) has entered into an interagency agreement with
Public Utility District No. 1 of Whatcom County (PUD) to install pressure transducers in Group A water
system wells or in monitoring wells used by Group A water systems within Whatcom County for the
following public health benefits:

Provide ground water well level measurements for public water system sustainability
Provide data for drought contingency planning and preparedness

Provide data for long-term sustainable management of regional water resources
Provide data available for integration with other agency public platforms
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Figure 1: Regional Vicinity Map
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Background

Public Utility District No. 1 of Whatcom County (PUD) is a steward of water and energy resources
providing locally controlled utility services and resource protection for the benefit of the residents,
businesses and agricultural community of greater Whatcom County.

Our climate is changing, and Washington is experiencing changes consistent with those observed
globally. As summarized by the University of Washington, Climate Impacts Group: The combined effects
of climate change and climate variability in the Pacific Northwest are expected to result in a wide range
of impacts for the region’s communities, economy, and natural systems. These include projected changes
in water resources. Washington’s water resources will be affected by projected declines in snowpack,
increasing stream temperatures, decreasing summer minimum stream flows, and widespread changes in
streamflow timing and flood risk. These changes increase the potential for more frequent summer water
shortages in some basins and for some water uses particularly in fully allocated watersheds with little
resource management flexibility.

As a leader in water resources management in Whatcom County, the PUD would like to better understand
seasonal and long-term fluctuations in the aquifers underlying Whatcom County. Historically, aquifers in
Whatcom County had adequate annual recharge and water supply shortages were infrequent. Predicted
climate changes are expected to impact many water supplies, especially those in shallow, alluvial
aquifers. To better identify the areas within Whatcom County that are at risk for drought, a water level
measurement network is needed. The PUD proposes to install pressure transducers in wells completed
primarily in the shallow alluvial aquifer at strategic locations throughout the county and make the data
available for use by other agency and public platforms.

The pressure transducer project will be completed by the PUD. The PUD will work in consultation with
the Washington Department of Health, Office of Drinking Water. The Department of Health is funding
this pilot project in Whatcom County to better understand ground water quantities in Whatcom County
and to use the study as an example to encourage other water utilities to install similar water measurement
devices and/or monitoring networks.

The project includes:
Task 1: Identify up to ten Group A groundwater wells for installation of a pressure transducer
to measure water levels. Wells will be owned/operated by an entity willing to

participate in the pilot project. Each well will have a valid well log.

Task 2: Meet with the PUD and others as appropriate to discuss/finalize well locations and
installation activities.

Task 3: Install pressure transducers in up to ten wells in Whatcom County and ensure the
transducers are working properly

Task 4: Raw data will be collected and available in a universal data base format such as csv or
excel and delivered on a monthly basis and at the completion of the pilot. Data will also
be available online for observation during the pilot.

Task 5:  Summary report of pilot activities, findings, conclusions, and recommended next steps.
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Methodology

While it is certainly beneficial and recommended to monitor the level and performance of all drinking
water ground water wells, the goal of this well level monitoring project is to focus on those small Group
A water systems that are most vulnerable to changes in ground water level.

Well depths in Whatcom County range from less than 20 feet to over 1,000 feet. Many of the deeper
wells draw from confined aquifers, often with clay serving as a confining layer, resulting in minimal
hydraulic continuity with surface water. Wells in Whatcom County are also constructed in many types of
soils, the most common being fractured rock, sand and gravel. Wells constructed in fractured rock vary
greatly in water levels and performance and therefore must be studied on a case-by-case basis. Many
wells are constructed near large surface water bodies such as Lake Whatcom, Lake Samish and the
Nooksack River which runs from the snowcaps of Mt. Baker to the coastline at Bellingham Bay. The
levels and performance of wells near surface water are often influenced by their continuity with the
nearby water body. In order to better understand water resources in Whatcom County, the Nooksack
Watershed Water Resource Inventory Area 1 (WRIA1) is divided into Aggregated Subbasins, each with
unique characteristics.
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Figure 2: WRIA 1 Aggregated Subbasin Map

Many small Group A water systems are located in the Lower Nooksack Subbasin which features the
Nooksack River running through the middle. The Nooksack River basin consists primarily of alluvial fan
deposits rich in silt, sand, and gravel. Shallow alluvial aquifers are prevalent in the Lower Nooksack
Subbasin and recharge is primarily from rainfall but may also have varying degrees of continuity with the
Nooksack River which is fed by snowmelt and rain runoff. Wells constructed in alluvial aquifers are
subject to fluctuating ground water levels depending largely on climate conditions such as temperature,
rainfall and snowmelt.
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TASK 1: IDENTIFY GROUP A GROUNDWATER WELLS FOR MONITORING

The goal of the pilot project is to identify Group A water sources primarily in shallow alluvial aquifers, at
strategic locations that are vulnerable to ground water level changes due to seasonal and long-term
climate impacts and install pressure transducers to monitor water level fluctuations.

STEP 1: Office of Drinking Water Sentry Database

The process of identifying Group A water system wells for monitoring began with Washington State
Department of Health Office of Drinking Water database known as Sentry. We downloaded from Sentry
a list of over 400 active water systems in Whatcom County. We filtered the list to include only Group A
community systems, and systems with between 25 connections and 1,000 connections which are defined
by DOH as small water systems. We then removed Municipal water systems such as cities, towns, and
water districts as well as systems with their primary source as wholesale water. Finally, we filtered the
list to include only those water systems with ground water as their primary source. The list at this point
was less than 60 water systems.

Sentry: https://fortress.wa.gov/doh/eh/portal/odwi/si/FindWaterSystem.aspx
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Figure 3: Office Drinking Water Sentry Website

STEP 2: Focus on Lower Nooksack Aggregated Subbasin

Based on our knowledge of the WRIA 1 Aggregated Subbasins (Figure 1) we elected to focus our search
for water systems in the Lower Nooksack Subbasin because they are more likely to have wells
constructed in a shallow alluvial aquifer. To accomplish this, we loosely overlayed the Lower Nooksack
Subbasin boundary on a map of the Whatcom County Coordinated Water System Plan service area map
(Figure 3). We then selected water systems from the list refined in Step 1 that are located within the
Lower Nooksack Subbasin.
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a Figure 4: IbwerrNooksack Subbasin Overlay on CWSP Service Area Map
STEP 3: Locate Well Logs/Water Reports

Having reduced the list of potential water systems for monitoring to approximately 25, the next step was
to secure basic information for each potential water system well such as well depth, soils and
construction. Basic well information can be found on a well water report, also commonly known as a
well log. We began our search for well logs by using the Map Search feature on the Washington State
Department of Ecology Well Report Viewer which can be found at the link below.

Well Report Viewer: https://appswr.ecology.wa.gov/wellconstruction/map/WCL SWebMap/default.aspx
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Figure 5: Ecology Well Report Viewer

We found a few well logs using this approach where the well log was in the name of the water system.
However, this approach did not work as well as expected because many well logs were often recorded
under the name of the property owner or a representative of the water system at the time the well was
constructed. For those wells where we could not find a well log, we would need to rely on the water
systems to provide a well log or more information to continue our search.
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STEP 4: Initial Contact with Potential Water Systems

The next step in the selection process was to contact each of the systems remaining on the list to gain their
support for the pilot project and gather missing well log information. We were fortunate to have contact
information for many of the systems on our list because we had worked with them on prior projects or
have provided them with technical assistance. We also relied on Sentry for contact information.

During initial contact with each system by phone, we introduced the pilot project, goals and opportunity
for participation on a voluntary basis with no direct financial obligation. We explained that their primary
involvement was to have a representative available to provide access to the well and to observe the
installation of the well level monitoring instruments. Following the initial contact process, we ended up
with a short list of 10 systems willing to participate and for which we were able to secure a well log.
Well logs can be found in Appendix 3.

STEP 5: Well Site Survey

We then scheduled a site visit to inspect the well head of each system. During each site visit the primary
items of consideration were:

e Access to the well head for installation and future maintenance. This is especially important if a
well service vehicle is required for installation or removal of the transducer.
e Safety of personnel and security for the exposed instrumentation short-term and long-term.
o Well Head:
o Well cap attachment:
=  Type of well cap?
= Can the well cap be easily removed for installation of the transducer?
= |sanew well cap readily available should it need to be modification or replaced?
due to damage during installation or after the wireless unit is removed?
= What type of well cap seal is in place and is a replacement seal readily available?
o Well cap modification for wireless unit:
= What type of material is the well cap: plastic, aluminum, steel, stainless, cement?
= Can the well cap be modified to hold and support the wireless unit?
= Who will perform any well cap modifications?
= Who will install the wireless unit onto the well cap? Utility operator, well pump
service vendor, other?
o Well configuration:
= Size and type of well casing? 4”-36” diameter casing? Steel, cement, PVC?
= |s there a preinstalled minimum 1” sounding tube available for transducer?
= |s there space available between the casing and the drop pipe for a 5/8”-3/4”
transducer with 1/4" cable?
= Are there any obstructions in the space between the casing and drop pipe such as
excess wires, existing monitoring equipment, drop pipe stabilizers, etc?
= Isthere an electrical disconnect readily available to ensure the well is turned off
during inspection, installation and maintenance of the transducer?
= |s an electrician needed to assist with the existing well electrical during the
project?
= How to determine/confirm current well depth?
= How to determine/confirm current depth to water?
= What is the measuring point for depth to water? i.e. top of casing?
= How far from the measuring point to ground level? i.e. top of casing to ground?
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o Well transducer installation:

= Who will perform the transducer installation?

= How will the measurement from bottom of installed transducer to the well level
measuring point be determined? This is needed for calibration.

= How will the transducer be secured in place to ensure that the transducer remains
at a fixed depth within the well casing?

= How will the transducer wire transition through the well cap to the wireless unit?

= How will the wire penetration through the well cap into the wireless unit be
sealed from excessive moisture to avoid damage to instrumentation?

= Who will connect the transducer wire to the wireless unit?

= s the wireless unit ready to connect from the vendor or does the vendor need to
be onsite for startup? If not, who will start up the wireless unit?

STEP 6: Final Well Site Selection

Based on information gathered during Steps 1-5, we prioritized each well site based on ease of transducer
installation and well cap modification for the wireless unit. During prioritization we eliminated one
system with a cement lid that did not have an auxiliary access. Installing the transducer and mounting the
wireless unit for this well would have required special equipment to remove the heavy cement lid and to
drill at least one hole in the cement lid, both of which are risky and expensive, especially if the lid was
damaged in the process. We also eliminated another system where the well is located in a building with a
steel lid and no auxiliary access. Installing the transducer and mounting the wireless unit in the steel lid
would have required special equipment to remove the lid and install an auxiliary access hatch at
significant expense.

The 8 water system wells selected for monitoring are shown in the Table 1 and Figure 5 below with
locations spread across the Lower Nooksack Subbasin known for being a shallow alluvial aquifer.

Name - |Well Log * | Cap - | Drilled Depth | ~ | Drilled Static| ~ |Install Static | ~|Trans Set Depth |~ | Measured From |~
Joe Louie Water Association (JLWA) Yes Aluminum Cap 61.0' 38.00' 36.75 54.0' Top of casing
Belfern West Water Association (BWWA) Yes Cement/Plastic Lid 30.0' 9.00' 8.87 24.0'  Top of lid lip
Guide Meridian Water Association (GMWA) Yes Cement/Plastic Lid 36.0' 16.00' 8.71 28.0'  Topoflid lip
Tall Cedars Estates Water Association (TCWA) Yes Aluminum Cap 23.0' 14.00' 14.82 20.0' Top of casing
Pole Road Water Association Site 1 (PRWA1) Yes Aluminum Cap 61.0' 16.30' 5.32' 48.0' Top of casing
Pole Road Water Association Site 2 (PRWA2) Yes Cement/Plastic Lid 46.0' 19.00 12.32 38.0' Top of casing
Skookum Chuck Water Assoc Vandyk (SCWA) Yes Aluminum Cap 37.0' 14.75' 13.59 31.0' Top of casing
Skookum Chuck Water Assoc Huisman (SCWH) Yes Aluminum Lid 32.0' 24.00' 24.1 30.0' Topoflid lip

Table 1: Wells selected for pilot project
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Figure 5: Well Locations in Lower Nooksack Subbasin
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TASK 2: MEETING WITH PUD AND DOH TO DISCUSS AND FINALIZE WELL
LOCATIONS, INSTRUMENTATION AND INSTALLATION ACTIVITIES.

PUD Meeting with DOH

Having identified the list of proposed wells for the monitoring project, the PUD met with Department of
Health personnel and other project team members to review monitoring site selection criteria (discussed
above), monitoring components including instrumentation (presented below), and next steps. A copy of
the meeting summary is included in Appendix 1.

Monitoring Components

There are four basic components required for this project:

e Submersible Transducer (Transducer or Waterpilot) installed in the well to measure the water
level based on pressure.

o Wireless Telemetry (Telemetry or Ranger) that receives information from the Transducer and
sends it to a Cloud Database Host.

o Cloud Database Host (Host or DTA) that receives and stores the data online.

o Database Interface App (Grafana) to access the database for viewing and downloading
information.

Submersible Transducer (Waterpilot): The transducer is a sensor housed in a 5/8”-3/4” diameter by 8”
long stainless waterproof casing attached to a cable. See Figure 6. The cable extends from the
transducer lowered below the water level (See Figure 7) to the top of the well where it is secured to the
well casing or well cap and connected to the to the Wireless Telemetry device mounted to the outside of
the well cap. See Figure 8.
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Figure 6: Transducer Image Figure 7: Well Dimension Reference Chart

There are a wide variety of submersible transducers available and it is important to choose a transducer
that measures the desired parameters, such as pressure and temperature, and is compatible with the data
collection device selected, the Ranger in this case. The most common transducer signals are 4-20
milliamps (mA), 0-5 or 0-10 volts DC (VDC) and digital.
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The transducer selected for this project is a “Waterpilot FMX21Hydrostatic level measurement
Compact device for level measurement in fresh water with communication via HART”. The WaterPilot
uses a 4-20 mA signal for collecting pressure and digital signal for temperature with a superimposed
HART 6.0 digital output signal. The Waterpilot Transducer technical specifications can be found in
Appendix 2.

When ordering a transducer, it is important to select one that will accommodate the maximum depth of
water above the transducer and a cable length to achieve the desired placement of the transducer in the
well. The well log provides a wealth of information needed for selecting the transducer range and cable
length. We chose a standard 0-30 psi transducer that measures a range of 0-69.3” (30 psi x 2.31 ft/psi) of
water because all of the well water levels are less than 60’ from static to the bottom of the well. We
ordered all but one of the transducers with a standard cable length of 60” because that was the maximum
depth of the wells. It should be noted that the transducer cable can be ordered to any length, field
shortened using a cable trim kit or the excess simply coiled and placed inside the well casing if there is
adequate room.

Wireless Telemetry (SignalFire Ranger): The wireless unit (SignalFire Ranger) is mounted to the top of
the well cap using a 1/2" threaded steel or brass fitting with transducer cable connected to the unit through
the fitting as a wireway. The SignalFire Ranger is an IoT (internet of things) cellular transmitter utilizing
LTE-M/NB-IoT technology to bring sensor data directly to the cloud. The built-in Ranger 1/O consists of
two (2) digital inputs, one (1) analog input and one (1) relay output. The digital inputs can detect on/off
status or frequencies up to 2kHz for pulse counting and totalizing applications. The analog input supports
a 1-5Vdc or 4-20mA devices and provides power to the sensor from the built-in battery pack. The
interchangeable battery is expected to last for three years or longer depending on the amount of data being
collected and frequency of sampling and transmission. Solar options are also available. The Ranger
receives input signals from the transducer and transmits the data to the cloud over LTE cellular networks
where the data is stored with a Database Host and available for viewing or download. The Signal Fire
Ranger technical specifications can be found in Appendix 3.
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Figure 8: SignalFire Wireless Telemetry: Ranger Sensor to Cloud Platform mounted to well cap

Cloud Database Host (DTA Automation): Storing and hosting the data collected from the wells with
easy access to the database is essential for this project. The Ranger is designed to integrate with third-
party cloud database hosting. DTA Automation is a local supplier of the Signalfire Ranger and
WaterPilot transducer and also provides a complete wireless and database hosting service for their
products at a distributor level.
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Database Interface App (Grafana): In order to access the database for viewing and downloading DTA
Automation utilizes the Grafana application available for web access, android, and iOS devices. The
database interface will be discussed in detail in Task 4.
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TASK 3: INSTALL PRESSURE TRANSDUCERS IN UP TO TEN WELLS IN WHATCOM
COUNTY AND ENSURE THE TRANSDUCERS ARE WORKING PROPERLY

This section walks through the steps involved with installation of each well site transducer and wireless
unit. It is very important to have someone knowledgeable and experienced working with wells, especially
when performing well cap modifications and installing transducers.

When working in and around a well it is essential to protect the well head inside and out from potential
contamination. Best management practices include properly disinfecting tools and instruments exposed
to the well or well water. Often times a well drilling or well pump vendor would be utilized to install the
transducer and modify the well cap for mounting the wireless unit. For this project the PUD and its
project team have over 30 years working with public water systems and ground water wells. This
knowledge and experienced proved to be invaluable during this project because the project team was able
to perform the installation work with minimal support from outside vendors.

In addition to the transducer and wireless unit, a variety of basic tools and supplies were required
including: small wrenches and sockets, channel locks, pliers, electrical tape, electrical putty for sealing,
battery operated drill, battery operated angle grinder with metal grinding wheels, various drill driver bits
and screw drivers, steel drill bits up to %”, Teflon tape and paste, ¥4 stainless steel chain, miscellaneous
stainless fasteners, 30 gallon garbage bags to temporarily cover open well casings, 12° x 20’ plastic or
tarp for measuring the transducer cable on a clean surface, duct tape, zip ties, 4” x 1-2” threaded steel or
brass nipple, 12" electrical cord grip or strain relief (pictured below), '4” watertight conduit hub (Meyers
hub pictured below).

Figure 9: Cord Grip Figure 10: Strain Relief

Figure 11: Watertight Hub (Meyer).
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Well Cap Modification

The first step is to modify the well cap in preparation for attaching the wireless unit. The following is a
brief description of the typical well cap modifications.

Figure 12: Aluminum Well Cap with %4 hole drilled in center for watertight hub.

Figure 13: Top and bottom surface ground smooth with 2"
watertight hub and nipple installed ready for the Ranger

Figure 14: 36” Cement Cap with imbedded PVC Hatch with 42
hole drilled in the center for watertight hub
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Figure 15: Top surface ground smooth with silicon and %"
watertight hub and nipple installed ready for the Ranger

Figure 16: Monitoring Well 4” Aluminum cap with 4”
hole, watertight hub and nipple installed with Ranger

Transducer Installation.

The next step is to install the transducer. Prior to installing the transducer, we need to determine the
approximate depth to set the transducer below the top of the well casing. The goal is to set the transducer
just above the pump and motor to ensure that it is always covered by water and to avoid excess movement
when the well is operating. We used the well log and well pump installation information available from
the water system to determine the desired depth. We then placed a clean plastic tarp on the ground and
stretched out the transducer cable on the tarp. We measured from the bottom of the transducer along the
cable the desired distance and then marked the cable with electrical tape.

The next step is to lower the transducer into the well stopping at the electrical tape marker. It is not
necessary to know the precise final depth that the transducer is set at because we will measure the actual
water level from the top of the casing and then calibrate the transducer reading to match the measured
water level when the Ranger is set up.

Ideally the well will have an available sounding tube to lower the transducer into. A sounding tube is a

PVC pipe preinstalled down the inside of the well casing for water level monitoring. However, a
sounding tube was not available at any of our well sites.
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Lowering the transducer into the well can be the most difficult part of the installation. It is very important
to be sure that the top end of the cable is secured at all times before beginning to lower the transducer into
the well to avoid losing the cable in the well. You also need to find a clear path along the inside edge of
the well casing for the transducer and cable to pass through to the desired depth. In a 36 well casings
this is not difficult. However, with smaller diameter well casings the space between the casing and drop
pipe can be narrow and difficult to pass through. We had some difficulty installing a transducer in a 6”
casing but we were successful. There may also be obstructions like wiring and drop pipe stabilizers the
entire length of the drop pipe. The pictures below illustrate a typical well casing and potential
obstructions encountered when installing a transducer.

4PN
bid N Q

Figure 18: Common Well Obstructions

It may take several attempts to install the transducer and cable. Often times the transducer will get hung
up or snagged on something in the well on the way down and will need to be pulled up and lowered again
in different areas until you can find a clear pathway to the desire depth. Usually, you can sense the
weight of the transducer on the cable as you lower it into the casing. If the transducer gets hung up the
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cable becomes limp and will not easily drop further. In some cases, it may be necessary to have a well
vendor assist with installing the transducer by lifting the well pump out of the well casing and then
reinstalling the pump along with the transducer and cable or better yet installing a sounding tube. Do not
force the transducer and cable up or down when installing or they can become snagged.

Unfortunately, from many years of experience we have learned that pulling too hard on the cable to free a
transducer often results in the cable or transducer becoming stuck in the well casing and a well vendor is
then required to pull the well pump to free the transducer and cable.

The final step is to secure the cable at the top of the well so the transducer remains fixed. A cord grip can
be used to set the desired depth by resting it against the top of a sounding tube. Since we did not have
any sounding tubes available, we used a cord grip or strain relief and a short length of 1/4" stainless chain
to attached the strain relief or cord grip to the well casing or cap. Securing the cable to the casing requires
some creativity depending on the individual well but it is not difficult.

Ranger Installation

After the well cap has been modified with a water proof hub and 1/2” threaded fitting and the transducer
has been installed with wires available at the top of the casing, the fitting at the bottom of the Ranger can
be threaded onto the 1/2" fitting using Teflon tape or past to ensure a watertight seal and tightened with
channel locks.

Figure 19:Wireless Tleetry Ranger Installed

The Ranger cover is then unthreaded counterclockwise from the base and the electrical component
removed by loosening three screws. The pictures show the transducer wires already connected but during
the initial installation there will be no wires connected to the electrical component so it can be completely
removed.




Figure 20: Ranger Disassembly

The battery is then lifted out of the base to reveal the wireway through the threaded fitting and well cap
into the well casing. The well cap is then removed and the transducer cable is fed through the wireway
into the Ranger base about 6”-9” or far enough that the wires will easily reach the terminal connections in
the middle of the electrical board but not so far that there will be excess wire that has to be cut. Once the
wires are through the wireway, we found it best to temporarily reinstall the well cap so that the ranger
base is stable making it is easier to reassembly of the Ranger.

7% 40!!!”‘7'

igure 21: Transducer Wir Install
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The battery and electronic board are temporarily reinstalled in the Ranger base and the three transducer
wires can now be connected under the terminals using a small screwdriver according to the vendor
instructions. In this case we are using the HART 6.0 option with the terminals clearly marked HART +
(red wire), HART - (black wire) and GND for ground (green/yellow wire). It is best to leave the battery
cable disconnected until you are on the phone with technical support and ready to start up the ranger.

Having connected the transducer wires, the remaining wire should be relaxed across the circuit board,
down the side of the battery and through the wireway in the bottom of the Ranger. The wire length can
easily be adjusted by lifting the electronics and battery. With the battery firmly in place the electronics
can be secured with the three screws and the Ranger cover installed. Before installing the Ranger cover
during final assembly, it is helpful to use electrical tape to secure the wire against the battery making it
easier to replace the Ranger cover.

BATTERY N\«

Figure 22: Transducer Wire and Battery Connection to Ranger

The final assembly step is to gain access to the underside of the well cap where the wire enters the
watertight hub and fill the space around the wire with some sort of waterproof material to prevent
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moisture from entering the Ranger through the base. We used electrical putty pressed into the space but
any type of waterproof material such as silicone calking or spray in foam will work.

The Ranger comes preconfigured to the cellular network and database and simply needs to be turned on,
activated, and calibrated to the current well water level. This step is done by scheduling a brief phone call
with DTA Automation technical support. Immediately prior to the call with DTA Automation technical
support we removed the Ranger cover for easy access the onboard activation button, temporarily removed
the well cap leaving it offset slightly and inserted the well water level sounding tape, pictured above, so
we were ready to provide the well water level needed for calibration and verification. After the Ranger is
activated and calibrated, the water level tape is removed, well cap reinstalled, and Ranger cover secured.

Well Site Installation Pictures

81

i . £
Figure 24: Belfern West Water Association (Code BWWA)
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Well Site Installation Pictures (continued)
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Well Site Installation Pictures (continued)

5 ® % : -

Figure 0: Skookum Chuck Water Association Huisman (Code SCWH)

Page 21



TASK 4: RAW DATA WILL BE COLLECTED AND AVAILABLE IN A UNIVERSAL DATA
BASE FORMAT SUCH AS CSV OR EXCEL AND DELIVERED ON A MONTHLY BASIS AND
AT THE COMPLETION OF THE PILOT. DATA WILL ALSO BE AVAILABLE ONLINE FOR
OBSERVATION DURING THE PILOT.

The well level and temperature data collected from the transducer by the Ranger is stored in a database
hosted in the cloud and available for viewing and download. The raw data for this project is sampled
every 15 minutes but can be shorter or longer as needed. The higher the sample frequency the lower the
battery life. The daily lowest well level and associated temperature each 24-hour day is displayed in the
graphic and data table. The mean, minimum and maximum for the selected period (i.e. days, weeks,
months, years) is shown in the lower right of the graphic. The data resolution displayed can be adjusted
down to the raw data sample rate to suite different project needs.

The Pilot Project data can be viewed and downloaded by logging on the website at the link below:

https://grafana.automation.daritech.com/login username: pud_general password: weLOVEwaterdata

The home page is a vicinity map showing the general location of each well. Mousing over the location
shows the project code name and time since data was last received.

9 88 PUD General / PUD Pilot Vicinity v «§

Figure 31: Grafana Well Vicinity Map
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https://grafana.automation.daritech.com/login

Mousing over the four-square box icon on the upper left menu and selecting Browse will reveal a
Dashboard with links to each of the well locations and additional project General information.

Dashboards

Figure 32: Grafana Well Site Data Dashboard

Selecting a location folder and then associate “Well Data” subfolder link (i.e. JLWA Well Data) will
display the a graphic that shows the well water level below the respective measuring point (scale on the
left) and water temperature at the transducer (scale on the right) for the given time frame selected (upper
right). Notice that the mean, maximum, and minimum for the time frame is displayed in the lower right
and the legend is in the lower left. Mousing over any point on the chart will display that days’ data and
time stamp. The time period displayed can be changed using the dropdown menu in the upper right.

88 PUD - JLWA / JLWA Well Data v «§

JLWA Water Table & Temperature

2022-05-29 17:00:00

Figure 33: Grafana Data Graphic
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Once the desired data is displayed, the data associated with that displayed can be downloaded for export
by using the dropdown arrow to the right of the title (i.e. JLWA Water Table & Temperature) at the top
center of the page and selecting “Inspect” and then “Data”.

2 & PUD-JLWA /JLWA Well Data v¢ o3

JLWA Water Table & Temperature

Data

Panel JSON

Figure 34: Grafana Data Display Menu

On the popup screen select “Data options” and then “Download CSV”. If you prefer to download data
formatted with an excel header, simply toggle the “Download for Excel” button and then select
“Download CSV”. In Windows using chrome the download file appears at the bottom of in browser and
can also be found in your computers default (custom) download folder.

Inspect: JLWA Water Table & Temperature

33.94 ft

7:00:00 34,03 ft

2 17:00:00 34.24 ft

7:00:00 34.23 ft

7:00:00 3417 fl

517:00:00 34.33 ft

5 17:00:00 34.28 ft

34.43 ft

00:00 34.37

7:00:00

7:00:00

2022-04-21 17:00:00

Figure 35: Grafana Data Download Options
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A sample of the data downloaded is shown in the table below:

Time Water Level Water Temperature
4/10/2022 17:00 -33.94 ft

4/11/2022 17:00 -34.03 ft 52.9 °F
4/12/2022 17:00 -34.24 ft 52.9°F
4/13/2022 17:00 -34.23 ft 52.8 °F
4/14/2022 17:00 -34.17 ft 52.8 °F
4/15/2022 17:00 -34.33 ft 52.8°F
4/16/2022 17:00 -34.28 ft 52.8°F
4/17/2022 17:00 -34.43 ft 52.8°F
4/18/2022 17:00 -34.37 ft 52.8°F
4/19/2022 17:00 -34.52 ft 52.8 °F
4/20/2022 17:00 -34.47 ft 52.7 °F
4/21/2022 17:00 -34.63 ft 52.7 °F
4/22/2022 17:00 -34.57 ft 52.7 °F
4/23/2022 17:00 -34.61 ft 52.7 °F
4/24/2022 17:00 -34.62 ft 52.6 °F

Figure 36: Download Data Displayed in Excel

Finally, from the Dashboard view (shown above following the vicinity map), selecting the “PUD
General” folder and then “PUD Pilot Well Trends” subfolder link will provide a view of all the project
well data for the chosen time period. It is important to note in this view that the scale on the left
represents the change in water level for each well and not depth of water from the measuring point.

B8 PUD General / PUD Pilot Well Trends v =2

Well Depth Daily Average Trend

9 04/05 04/12 0419 04/26 05/03 0510 0517

Well Depth Below Ground

Figure 37: Project Data Trending
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Conclusion and Next Steps

The primary intent of all drinking water systems is to provide safe, reliable and sustainable drinking water
to the community. To accomplish this each water system must develop, maintain, and continually
improve their Technical, Managerial, and Financial capacity in order to be sustainable long term.

It is recognized at the outset that this is a pilot project to explore the technical, managerial, and financial
aspects associated with Group A well level monitoring and that this work will provide a foundation for
future and expanded well level monitoring projects.

While the data collected to date for this project is less than six months, one observation that stands out is
that all the wells are trending lower. In some situations, this might be alarming. However, given that all
the project wells are constructed in shallow alluvial aquifer and primarily recharged by rainfall, the trend
is not surprising in these situations.

The well level pilot project provides a baseline of information to better understand short and long-term
well level trends. With climate change impacts, such as recent low rainfall and declared droughts, it is
important to be aware of source water changes and to develop mitigation plans and be prepared with
water shortage response actions before they are needed.

The pilot project database will continue through December 31, 2024. At that point the annual hosting
services would need to be renewed for each well site. It is recommended that the well level be checked
with a well level tape to verify and calibrate if necessary, with the database interface. The Ranger
batteries are expected to last approximately 3 years and should be replaced in December 2024.

We were successful making the data readily available to any party for download in both CSV and Excel
format. Time and budget did not allow for exploring how the available format would interface with other
entities interested in the data. The PUD plans to share this project report with Whatcom County and
others who are interested such as Ecology and will discuss how the available data might integrate with
current and future efforts such as regional and subbasin ground water monitoring and watershed
management.

A future piece of information for ground water management would be to add elevation information for
each well site to provide a better understanding of the relationship between well levels, particularly those
in close proximity within a given subbasin or drainage. If needed, existing well site elevations could be
collected and applied for purposes of understanding a given alluvial aquifer.

Finally, a copy of the Project Budget Summary is in the Table 2 below.

Date Invoice # Total Materials Install Hosting = Management  Subtotal
Total S 40,000.00 $19,399.37 $3,349.00 $6,519.20 S 10,732.43 $40,000.00
cost Per Unit 8 S 500000 $ 242492 S 41863 S 81490 S 1,341.55 $ 5,000.00

Table 2: Project Budget Summary
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Appendix 1

e Memo: January 20, 2022 Meeting summary between DOH Sheryl Howe and PUD project team to
discuss and finalize well locations and installation activities.



PuBLICUTILITY DISTRICT NO. 1
of Whatcom County

1705 Trigg Road e Ferndale, WA 98248
P: (360) 384-4288 e F: (360) 384-4849

Memo

To: Sheryl Howe, Washington State Dept. of Health

From:  Stephan Jilk, General Manager
Date January 20, 2022
Re Whatcom County Well Level Monitoring Project — Contract No. GV S 26362

This memo will serve to summarize the meeting between Steve Jilk and Rebecca Schlotterback of PUD
No. 1 of Whatcom County (Whatcom PUD), Dave Olson of Cornerstone Management and Sheryl Howe
of Washington State Dept. Health (DOH) to discuss the Whatcom County Well Level Monitoring
Project (Contract No. GV'S 26362).

A virtual meeting was held on January 12, 2022 to discuss the project. The meeting satisfies Task 2 as
described below. Task 1 information had been provided to DOH previously within the agreed upon time
frame. The tasks completed to date are:

Task 1

Identify up to ten Group A groundwater wells for installation of a pressure transducer to measure water
levels. Wellswill be owned/operated by an entity willing to participate in the pilot project. Each well
will have avalid well log.

Task 2:
Meet with Whatcom PUD and others as appropriate to discuss/finaize well locations and ingtdlation
activities.

Olson shared his research on the sub basins within Whatcom County and identified the Lower Nooksack Sub
basin asthe appropriate areato focusthis project asit is at agreater risk to drought relative to other parts of
the county.

Having identified the areato focus this effort, Olson discussed his criteriafor appropriate well locations.
Thee are:

Willingness of the owner/operator to participate

A valid well log

Accessihility of the well

Impacts to the well head are feasible

~AwbdpE



Olson mspected approximately 20 well locations and shared hislist of eight that met the criteriaabove.
Belfern West Water Association

Cedar Lynn Water Association

Guide Meridian Water Association
Joe Louie Water Association

Pole Road Water Association (2)
Skookum Chuck Water Association (2)

Olson ordered and received the first six transducers to have theinstalation of the first six wells completed by
the end of the January. Data specifications for the transducers have been provided to DOH previoudly.
Primary datais hosted in the cloud on the “automation.daritech” servers and will initially be logged at 1 hour
intervals but timing can beincreased or decreased as appropriate. Pilot Datawill be available for viewing by
pilot project participants.

It isanticipated that the remaining transducers will be installed later this spring and Howe hopes to be ableto
observe theinstallation in order to take photos and better understand the installation process.

If the project proceedsin atimely manner as expected and the budget alows, Olson hopesto begin exploring
the data management options available for broadly sharing the information collected.

Howe indicated she would ask how DOH prefers Whatcom Co. submit invoices on this project.

Olson stated he would notify the project participants when the first transducers are installed and identify
which six out of the eight were selected.

Attachments:
DOH GV S 26362 Google Earth Priority 1 Systems
DOH GV S 26362 Project Status
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e Transducer Technical Information: Waterpilot FMX21
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71205223

Products Solutions Services

Technical Information
Waterpilot FMX21

Hydrostatic level measurement
Compact device for level measurement in fresh

water, wastewater and saltwater, communication
via HART

Reliable and robust level probe with ceramic
measuring cell

Application

The Waterpilot FMX21 is a pressure sensor for hydrostatic level measurement.

Endress+Hauser offers three different versions of the FMX21 sensor:

= FMX2 1 with a stainless steel housing, outer diameter of 22 mm (0.87 in): Standard
version suitable for drinking water applications and for use in bore holes and wells
with small diameters.

s FMX21 with a stainless steel housing, outer diameter of 42 mm (1.65 in): Heavy
duty version, easy clean flush-mounted process diaphragm. Ideally suited for
wastewater and sewage treatment plants.

= FMX21 with a plastic insulation, outer diameter of 29 mm (1.14 in): Corrosion
resistant version generally for use in saltwater, particularly for ship ballast water
tanks.

Your benefits

= High resistance to overload and aggressive media

= High-precision, robust ceramic measuring cell with long-term stability

= Climate proofed sensor thanks to completely potted electronics and 2-filter pressure
compensation system

® 4to 20 mA with superimposed HART 6.0 output signal

= Simultaneous measurement of level and temperature with optionally integrated
Pt100 temperature sensor

= Accuracy
- Reference accuracy £0.2 %
- PLATINUM version £0.1 %

= Automatic density compensation to increase accuracy

® Usage in drinking water: KTW, NSF, ACS

= Approvals: ATEX, FM, CSA

= Marine certificate: GL, ABS, LR, BV, DNV

= Extensive range of accessories provides complete measuring point solutions

Endress+Hauser £Z1]
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Waterpilot FMX21
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Waterpilot FMX21

Document information

Document conventions

Safety symbols

Symbol

Meaning

A\ DANGER

A0011189-DE

DANGER!
This symbol alerts you to a dangerous situation. Failure to avoid this situation will result in
seriousor fatal injury.

A0011191-DE

WARNING!
A WARNING This symbol alerts you to a dangerous situation. Failure to avoid this situation can result in
aoo1m1900€ | seriousor fatal injury.
CAUTION!
A CAUTION This symbol alerts you to a dangerous situation. Failure to avoid this situation can result in

minoror medium injury.

A0011192-DE

NOTICE!
This symbol contains information on procedures and other facts which do not result in per-
sonalinjury.

Electrical symbols

Symbol

Meaning

A0018335

Direct current
A terminal to which DC voltage is applied or through which direct current flows.

Alternating currrent

Il

A0018338

~ A terminal to which alternating voltage is applied or through which alternating current
aooiszze | flows.
Direct current and alternating current
~ = A terminal to which alternating voltage or DC voltage is applied.
ao01s337 | @ A terminal through which alternating current or direct current flows.
Ground connection

A grounded terminal which, as far as the operator is concerned, is grounded via a
grounding system..

A0018339

Protective ground connection
A terminal which must be connected to ground prior to establishing any other connections.

<+ ®

A0011201

Equipotential connection

A connection that has to be connected to the plant grounding system: This may be a
potential equalization line or a star grounding system depending on national or company
codes of praxis.

Symbols for certain types of information

Symbol

Meaning

A0011193

Tip
Indicates additional information.

A0015484

Reference to page
Refers to the corresponding page number.

Symbols in graphics
Symbol Meaning
1,2,3,4,.. Item numbers

A B CD,..

Views

Endress+Hauser




Waterpilot FMX21

o\

A0011187

Hazardous area
Indicates a hazardous area.

A

A0011188

Safe area (non-hazardous area)
Indicates a non-hazardous location.

Symbols at the device

Symbol

Meaning

(EERES

Connecting cable immunity to temperature change

85 °C (185 °F).

Indicates that the connecting cables must be able to withstand temperatures of at least

Endress+Hauser




Waterpilot FMX21

Function and system design

Device selection

Waterpilot FMX21

[ =—————

%
|

A0018640 A0018641 A0018642

Field of application

Hydrostatic level measurement in Hydrostatic level measurement in Hydrostatic level measurement in
deep wells e.g. drinking water wastewater saltwater

The Waterpilot is not suitable for use in biogas plants since the gases can diffuse through the elastomers
(seals, extension cable).
» For applications with biogas Endress+Hauser offers the level transmitter Deltapilot.

Process connection

= Mounting clamp
= Extension cable mounting screw with G 1%2" A or NPT 1%" thread

Outer diameter

22 mm (0.87 in) 42 mm (1.65 in) max. 29 mm (1.14 in)

Extension cable

PE, PUR, FEP (— B 25)

Seals s FKM Viton FKM Viton = FKM Viton
= EPDM ¥ = EPDM Y
Measuring ranges = Gauge pressure: from 0 to 0.1 bar to 0 to 20 bar (0 to 1.5 psito 0 to = Gauge pressure: from
300 psi) 0to 0.1 barto O to 4 bar
= Absolute pressure: from O to 2 bar to 0 to 20 bar (0 to 30 psito O to (0 to 1.5 psi bis O to 60 psi)
300 psi) = Absolute pressure: from
Oto 2 bar to O to 4 bar
(0 to 1.5 psi bis 0 to 60 psi)

= Customer-specific measuring ranges; factory-calibrated
= The following output units can be configured: %, mbar, bar, kPa, MPa, mmH,0, mH,0, inH,0, ftH,0, psi and
numerous level units.

Overload

Up to 40 bar (600 psi) Up to 25 bar (375 psi)

Process temperature range

-10to +70°C (+14 to +158 °F) 0to +50 °C (+32 to +122 °F)

Reference accuracy

= +0.2 % of the set span
= QOptional: 0.1 % of set span (PLATINUM version)

Supply voltage 10.5to 35V DC, Ex: 10.5to 30 VDC
Output 4 to 20 mA (invertible) with superimposed digital communication protocol HART 6.0, 2-wire
Options Drinking water approval —
= Large selection of approvals, including ATEX, FM, CSA
= Broad range of accessories
= Integrated Pt100 temperature sensor and TMT182 temperature head transmitter (4 to 20 mA HART)
= Marine certificate
Specialties = High-precision, robust ceramic measuring cell with long-term stability
= Automatic density compensation
= Customer specific cable marking
= Absolute pressure measuring cell
1) Recommended for drinking water applications and not for use in hazardous areas.
Endress+Hauser 5




Waterpilot FMX21

Measuring principle

1) Not for use in hazardous areas.

The ceramic measuring cell is a dry measuring cell, i.e. pressure acts directly on the robust ceramic
process isolating diaphragm of the Waterpilot FMX21.

Any changes in the air pressure are routed through the extension cable, via a pressure compensation
tube, to the rear of the ceramic process isolating diaphragm and compensated for. A pressure-
dependent change in capacitance caused by the movement of the process isolating diaphragm is
measured at the electrodes of the ceramic carrier. The electronics then convert this into a signal which
is proportional to the pressure and is linear to the level of the medium.

-y

]

D M 2

\

§<

Pryar.
N | -

p = paLm + phydr.

- h B p
Rel': psens = (patm + phvdr.) - paun p _ p 4 p t
= Fam hydr. p
Abs': psens = (patm + phydr.) h = ﬁ

A0019140

B>

Ceramic measuring cell
Pressure compensation tube

N =

Level height

Total pressure = atmospheric pressure + hydrostatic pressure
Density of the medium

Gravitational acceleration

Phyar. Hydrostatic pressure

Pam  Atmospheric pressure

Dsens  Pressure displayed on the sensor

Qv T >

Temperature measurement with optional Pt100 resistance thermometer )

Endress+Hauser also offers the Waterpilot FMX2 1 with an optional 4-wire Pt100 resistance
thermometer to measure level and temperature simultaneously (— 2 30). The Pt100 belongs to
Accuracy Class B in accordance with DIN EN 60751.

Temperature measurement with optional Pt100 and TMT182 temperature head transmitter )

Endress+Hauser also offers the TMT182 temperature head transmitter with the HART protocol to
convert the temperature signal to an analog, scalable 4 to 20 mA output signal superimposed with
HART 6.0.

See also: "Density compensation with Pt100 temperature sensor' (— 2 9); "Ordering information"
(— B 28);"Accessories' (— 2 30) and Technical Information TIO0078R.

Endress+Hauser



Waterpilot FMX21

Measuring system As standard, the complete measuring system consists of a Waterpilot FMX21 and a transmitter power

supply unit with a supply voltage of 10.5 to 30 V DC (hazardous areas) or 10.5 to 35 V DC (non-
hazardous areas).

Possible measuring point solutions with a transmitter and evaluation units from Endress+Hauser:

RN221N RTA421

2 A
\ = =

[ EER

L

B

RIA45

\ ’ —_] J ’ :

— \ 3 5 4
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L b\ 3 Memograph M | | 3 4

([EE===] o]

A0018644

Application examples

1
2
3

Waterpilot FMX21 HART

4 to 20 mA HART

Overvoltage protection (OP), e.g. HAW from Endress+Hauser (not for use in hazardous areas)

- OP on the sensor side for field installation: HAW569; for top-hat rail/DINrail: HAWS562/intrinsically safe HAW562Z
- OP on the supply side for top-hat rail/DINrail: HAW561 (115/230 V) and HAW561K (24/48 V AC/DC)

The overvoltage protection selected must be appropriate for the supply voltage.

Power supply

Simple cost-effective measuring point solution: Power supply of Waterpilot in hazardous and
non-hazardous areas using RN22 1N active barrier. Power supply and additional control of two
consumers, e.g. pumps, via limit switch RTA421 with onsite display.

Evaluation unit RIA45 (for panel mounting) provides a power supply system, an onsite display
and two switch outputs.

If several pumps are used, the pump service life can be prolonged by alternate switching. With
alternating pump control, the pump which was out of service for the longest period of time is
switched on. The evaluation unit RIA452 (for panel mounting) provides this option in additi-
onal to several other functions.

State-of-the-art recording technology with graphic display recorders from Endress+Hauser,
such as Ecograph T, Memograph M, or paper recorders such as Alphalog for documenting,
monitoring, visualizing and archiving purposes.

Endress+Hauser




Waterpilot FMX21
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Application examples with Pt100
Waterpilot FMX21 HART
Connection for integrated Pt100 temperature sensor in the FMX21
4 to 20 mA HART (Temperature)
4 to 20 mA HART (Level)
Overvoltage protection (OP), e.g. HAW from Endress+Hauser (not for use in hazardous areas)
- OP on the sensor side for field installation: HAW569; for top-hat rail/DINrail: HAW562/intrinsically safe HAW562Z
- OP on the supply side for top-hat rail/DINrail: HAW561 (115/230 V) and HAW56 1K (24/48 V AC/DC)

The overvoltage protection selected must be appropriate for the supply voltage.
6 Power supply

vl W N =

If you want to measure, display and evaluate the temperature as well as the level, e.g. to moni-
tor temperature in fresh water to detect temperature limits for germ formation, you have the
following options:

The optional TMT182 temperature head transmitter can convert the Pt100 signal to a 4 to
20 mA HART signal and transfer it to any common evaluation unit. The RMA421, RIA45 and
RIA452 evaluation units also offer a direct input for the Pt100 signal.

If you want to record and evaluate the level and temperature measured value with one device,
use the RMA42, RIA45 and RIA46 evaluation units with two inputs. It is even possible to

mathematically link the input signals with this unit. These evaluation units are not HART-
compatible.

Endress+Hauser
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Level measurement with
absolute pressure probe and
external pressure signal

A0018757

Fieldgate FXA520
Multidrop-Connector EXN520
Cerabar

Waterpilot FMX21

BN W N =

It is advisable to use an absolute pressure probe for applications in which condensation can occur. In
the case of level measurement with an absolute pressure probe, the measured value is affected by
fluctuations in the ambient pressure. To correct the resulting measured error, you can connect an
external absolute pressure sensor (e.g. Cerabar) to the HART signal cable, switch the waterpilot to the
burst mode and the Cerabar to operate in mode "Electr. Delta P".

The external absolute pressure sensor then calculates the difference between the two pressure signals
and can thus determine the level precisely. Only one level measured value can be corrected in this way.

ﬂ If using intrinsically safe devices, strict compliance with the rules for interconnecting intrinsically
safe circuits as stipulated in [EC60079-14 (proof of intrinsic safety) is mandatory.

Density compensation with
Pt100 temperature sensor

The Waterpilot FMX2 1 can correct measured errors that result from fluctuations in the density of the
water caused by temperature. Users can choose from the following options:

Use the internally measured sensor temperature of the FMX21

The internally measured sensor temperature is calculated in the Waterpilot FMX2 1 for density
compensation. The level signal is thus corrected according to the density characteristic line of the
water.

Use the optional internal temperature sensor for density compensation in a suitable HART
master (e.g. PLC)

The Waterpilot FMX21 is available with an optional Pt100 temperature sensor. Endress+Hauser
additionally offers the TMT182 temperature head transmitter to convert the Pt100 signal to a 4 to 20
mA HART signal.

The temperature and pressure signals are transmitted to the HART master (e.g. PLC) where a corrected
level value can be generated using a stored linearization table or the density function (of a chosen
medium).

I -

1 2 3 4

A0018763

HART Master, e.g. PLC (programmable logic controller)
FXN520 Multidrop-Connector

TMT182 Temperature head transmitter

Waterpilot FMX2 1

B W N =
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Use an external temperature signal which is transmitted to the FMX21 via HART burst mode

The Waterpilot FMX21 is available with an optional Pt100 temperature sensor. In this case, the signal
of the Pt100 is analyzed using a HART-compliant (at least HART 5.0) temperature transmitter that
supports BURST mode. The temperature signal can thus be transmitted to the FMX21. The FMX21
uses this signal for the density correction of the level signal.

ﬂ The TMT182 temperature head transmitter is not suitable for this configuration.

unn-rﬂ a §|~
Fi/fam (VAR
COMMUNICATION PROTOCOL

A0018764

Fieldgate FXA520
Multidrop-Connector FXN520

TMT182 Temperature head transmitter
Waterpilot FMX21

B W N =

Without additional compensation due to the anomaly of water, errors of up to 4 % may occur at a
temperature of +70 °C (+158 °F), for example. With density compensation, this error can be decreased
to 0.5% in the entire temperature range from 0 to +70 °C (+32 to +158 °F).

B For further information please refer to the appropriate Technical documentation:
= TIO0078R: TMT182 temperature head transmitter (4 to 20 mA/HART)
= TIO0369F: FXA520 Fieldgate
= TIO0400F: FXN520 multidrop connector

Communication protocol

4 to 20 mA HART with communication protocol

System integration

The device can be fitted with a tag name, "Ordering information’, feature 895 "Marking" version 'Z1"
(— B28).

10
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Input

Measured variable

FMX21 + Pt100 (optional)

= Hydrostatic pressure of a liquid

= Pt100: temperature

Temperature

TMT182 temperature head transmitter
(optional)

Measuring range

= Customer-specific measuring ranges or factory calibration
= Temperature measurement from -10 to +70 °C (+14 to +158 °F) with Pt100 (optional)

Sensor measuring range | Smallest span that can be | Vacuum resistance Version in the
calibrated 1) order code 2

[bar (psi)] [bar (psi)] [bar,, (PSizee)]

Gauge pressure

0.1(1.5) 0.01 (0.15) 0.3 (4.5) 1C

0.2 (3.0) 0.02 (0.3) 0.3 (4.5) 1D

0.4 (6.0) 0.04 (1.0) 0 1F

0.6 (9.0) 0.06 (1.0) 0 1G

1.0 (15.0) 0.1(1.5) 0 1H

2.0 (30.0) 0.2 (3.0) 0 1K

4.0 (60.0) 0.4 (6.0) 0 1M

10.0 (150) ¥ 1.0 (15) 0 1P

20.0 (300) ¥ 2.0 (30) 0 1Q

Absolute pressure

2.0 (30.0) 0.2 (3.0) 0 2K

4.0 (60.0) 0.4 (6.0) 0 2M

10.0 (150) * 1.0 (15) 0 2P

20.0 (300) ¥ 2.0 (30) 0 2Q

1) Recommended Turn down: Max 100:1
Factory calibration Turn down: Max 20:1, higher on request.

2) Ordering information (— 2 28)

3) These measuring ranges are not offered for the probe version with plastic insulation, outer diameter 29 mm
(1.14in) .

Input signal

FMX21 + Pt100 (optional) TMT182 temperature head transmitter

(optional)

= Change in capacitance
= Pt100: change in resistance

Pt100 resistance signal, 4-wire

Endress+Hauser
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Waterpilot FMX21

Output

Output signal

FMX21 + Pt100 (optional)

= 4 to 20 mA with overlying digital HART 6.0
communication protocol, 2-wire for
hydrostatic pressure measured value

= Pt100: Temperature-dependent resistance
values

TMT182 temperature head transmitter
(optional)

4 to 20 mA with overlying digital HART 5.0
communication protocol for temperature
measured value, 2-wire

Signal range

3.8t0 20.5 mA

Signal on alarm

FMX21 + Pt100 (optional)

4 to 20 mA HART

Options:

= Max. alarm (factory setting 22mA):
can be set from 21 to 23 mA

= Hold measured value: last measured value is
held

= Min. alarm: 3.6 mA

TMT182 temperature head transmitter
(optional)

Options:
s Max. alarm > 21.0 mA
s Min. alarm < 3.6 mA

Load FMX21 TMT182 temperature head transmitter
(optional)
U-10.5V Q U-115V _
RLmax < m —-2+0.09 E oL — Radd RLmax < 0'023 A add
A0018753-EN A0018754-EN

Rl = Max. load resistance [Q2]

Rua = Additional resistances such as resistance of evaluation unit and/or display unit, cable resistance [€2]

) = Supply voltage [V]

[ = Simple length of extension cable [m], (cable resistance per wire <0.09 2/m)

ﬂ When using the measuring device in hazardous areas, installation must comply with the
corresponding national standards and regulations and the Safety Instructions or Installation or
Control Drawings (XA).

R R
(@) [
1065 1022
847 804
630 587
413 370
195 152
U U
105 1520 253035 7y 11.5 15 20 253035 V]
A0018765 A0018766

FMX21 load chart for estimating the load resistance. Temperature head transmitter TMT182 load chart for

Additional resistances, such as the resistance of the extension estimating the load resistance. Additional resistances have to

cable, have to be subtracted from the value calculated as be subtracted from the value calculated as shown in the

shown in the equation. equation.

ﬂ When operating using a HART handheld terminal or a PC with an operating program, a
minimum communication resistance of 250 Q has to be taken into account.

12 Endress+Hauser



Waterpilot FMX21

Damping

= Continuously 0 to 999 s via HART handheld terminal or PC with operating program

= Factory setting: 2 s

Power supply

ﬂ When using the measuring device in hazardous areas, installation must comply with the
applicable national standards and regulations and the Safety Instructions (XAs) and the
Installation or Control Drawings (ZDs). All explosion-protection data are given in a separate
documentation which is available upon request. This documentation is provided with the devices

as standard (— B 32).

Supply voltage

FMX21 + Pt100 (optional)

= 10.5 to 35 V (non-hazardous area)
= 10.5 to 30 V (hazardous area)

TMT182 temperature head transmitter
(optional)

11.5t0o 35V DC

Power consumption

FMX21 + Pt100 (optional)

= <(0.805 W at 35 V DC (non-hazardous area)
®» <0.690 W at 30 V DC (hazardous area)

TMT182 temperature head transmitter
(optional)

<0.805W at35VDC

Current consumption

FMX21 + Pt100 (optional)

= Max. current consumption: < 23 mA
Min. current consumption: > 3.6 mA
= Pt100:< 0.6 mA

TMT182 temperature head transmitter
(optional)

= Max. current consumption: < 23 mA
Min. current consumption: > 3.5 mA

= Pt100 via temperature head transmitter:
<0.6 mA

Measuring unit electrical
connection

ﬂ = Reverse polarity protection is integrated in the Waterpilot FMX21 and in the TMT182
temperature head transmitter. Changing the polarities will not damage the devices.
= The cable must end in a dry room or a suitable terminal box. The terminal box (IP66/IP67)
with a GORE-TEX® filter from Endress+Hauser is suitable for outdoor installations. The
terminal box can be ordered as an accessory using the order code for FMX2 1 version "PS' for

feature 620 (— [ 28).

The electrical connection is made with the corresponding wires of the probe cable and with the optional
use of the terminal box (Commubox FXA) or an active barrier (e.g. RN221N).

Endress+Hauser
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FMX21

A0019441

A Waterpilot FMX21
B Waterpilot FMX21 with Pt100 D: Version" NB" for feature 610 "Accessories"in the order code (— 28)

Not for FMX21 with an outer diameter of 29 mm (1.14 in)
10.5 to 30 VDC (Ex), 10.5 to 35V DC

4to 20 mA

Resistance (R;)

Pt100

m QN o Q

FMX21

AD018780

Waterpilot FMX2 1 with Pt100 and TMT182 temperature head transmitter (4 to 20 mA) ¥
versions "NB"und "PT", feature 610 and 620 in the order code (— £28)

Not for FMX21 with an outer diameter of 29 mm (1.14 in)
10.5to 35V DC

4to 20 mA

Resistance (R;)

TMT182 temperature head transmitter (4 to 20 mA)
11.5to 35V DC

Pt100

Qo an o

D Not for use in hazardous areas.

Wire colors
RD =red, BK = black, WH = white, YE = yellow, BU = blue, BR = brown

Connection classification as per IEC 61010-1:

= Qvervoltage category 1
s Pollution degree 1

14
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Connection data in the hazardous area

4to 20 mA ExjaIC T4 to T6

Ui 30V DC

Ii 133 mA

Pi 1L.0W

Ci 10.3 nF (sensor); 180 pF/m (cable)

Li 0 pH (sensor); 1 yH/m (cable)

Ta -10°C (+14 °F) < Ta <+70°C (+158 °F) for T4; -10 °C (+14 °F) < Ta < +40 °C (+104 °F) for T6

Cable specifications

FMX21 + Pt100 (optional)

= Commercially available instrument cable

= Terminal, terminal box:
0.08 to 2.5 mm? (28 to 14 AWG)

= [f the Pt100 signal is directly connected to a
display and/or evaluation unit,
Endress+Hauser recommends using a
shielded cable.

TMT182 temperature head transmitter
(optional)

= Commercially available instrument cable
s Terminal, terminal box:
0.08 to 2.5 mm? (28 to 14 AWG)
» Transmitter connection: max. 1.75 mm?
(15 AWG)

Residual ripple

FMX21 + Pt100 (optional)

No impact on the 4 to 20 mA signal to £5 %
residual ripple within the permitted voltage
range (according to HART Hardware
Specification HCF_SPEC-54 (DIN IEC 60381-1))

Performance characteristics

TMT182 temperature head transmitter
(optional)
U,23VatU=13V,{

SS— 7 “max.

=1kHz

Reference operating
conditions

FMX21 + Pt100 (optional)

= Asper IEC 60770

= Ambient temperature T, = constant, in range:
+21to +33°C (+70 °F to +91 °F)

= Humidity ¢ = constant, in range:
20to 80 % RH

= Ambient pressure p, = constant, in range:
860 to 1060 mbar (13 to 16 psi)

= Position of the measuring cell = constant,
in range, vertical: £1°

= Supply voltage constant: 21 VDCto 27 V DC

= [oad with HART: 250 Q

= Pt100: DIN EN 60770 T, = 25 °C (77 °F)

TMT182 temperature head transmitter
(optional)

Calibration temperature 25 °C (77 °F) +5 K

Endress+Hauser
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Waterpilot FMX21

Reference accuracy FMX21 + Pt100 (optional) TMT182 temperature head transmitter
(optional)
The reference accuracy comprises the non- s +0.2 K
linearity after limit point configuration, s With Pt100: max. +0.9 K
hysteresis and non-repeatability in accordance
with IEC 60770.

= Setting £0.2 %
- to TD 5:1: < 0.2 % of the set span
— from TD 5:1 to TD 10:1 £(0.02 x TD+0.1)

PLATINUM version:
= Setting 0.1 % (optional)

- to TD 5:1: < 0.1 % of the set span

— from TD 5:1 to TD 10:1 +(0.02 x TD)
= (Class B to DIN EN 60751

- Pt100: max. +1 K

Resolution Current output: 1 pA

Read cycle
HART commands: 2 to 3 per second on average

Long-term stability FMX21 + Pt100 (optional) TMT182 temperature head transmitter
(optional)
= <0.1 % of URL/year < 0.1 Kper year

= <0.25 % of URL/5 years

Influence of medium = Thermal change in the zero output and the output span
temperature 0to+30°C (+32 to +86 °F): <(0.15 + 0.15 x TD)%
-10to +70°C (+14 to +158 °F): <(0.4 + 0.4 x TD)%

= Temperature coefficient (Tg) of the zero output and output span
-10to +70°C (+14 to +158 °F): 0.1 % / 10 KURL

Warm-up period FMX21 + Pt100 (optional) TMT182 temperature head transmitter
(optional)
s FMX21:<6s 4s

= Pt100: 20 ms

Step response time FMX21 + Pt100 (optional) -

= FMX21: 400 ms (T90 time), 500 ms
(T99 time)
= Pt100: 160 s (T90 time), 300 s (T99 time)
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Waterpilot FMX21

Installation

Installation instructions

A

7
=

8
= 9

A0018770

Installation examples, here illustrated with FMX2 1 with an outer diameter of 22 mm (0.87 in)

Extension cable mounting screw can be ordered via order code or as an accessory (— £28)

Terminal box can be ordered via order code or as an accessory (— [28)

Extension cable bending radius > 120 mm (4.72 in)

Mounting clamp can be ordered via order code or as an accessory (— 28)

Extension cable, length (— [25)

Guide pipe

Waterpilot FMX21

Additional weight can be ordered as an accessory for FMX2 1 with an outer diameter of 22 mm (0.87 in) and 29 mm (1.14 in)
Protection cap

OO W=

Additional installation inst-
ruction

= Sideways movement of the level probe can result in measuring errors. For this reason, install the
probe at a point free from flow and turbulence, or use a guide tube. The internal diameter of the
guide tube should be at least 1 mm (0.04 in) bigger than the outer diameter of the selected FMX21.

= The device is provided with a protection cap to prevent mechanical damage to the measuring cell.

» The cable must end in a dry room or a suitable terminal box. The terminal box from Endress+Hauser
provides optimum humidity and climatic protection and is suitable for outdoor installation
(— B30).

= Rod length tolerances: < 5m (16 ft): +17.5 mm (0.69 in); > 5 m (16 ft): +0.2 % (— 2 31)

= [f the cable is shortened, the filter at the pressure compensation tube has to be reattached.
Endress+Hauser offers a cable shortening kit for this purpose — 2 28 ff; (SD00552P/00/A6).

= Endress+Hauser recommends using twisted, shielded cables.

= Note for ship building applications: Measures for limitation of the propagation of fire along cable
bundles are required (fire stops).

Endress+Hauser
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Waterpilot FMX21

Environment

Ambient temperature range

FMX21 + Pt100 (optional)

= With outer diameter of 22 mm (0.87 in) and
42 mm (1.65 in):
-10to +70°C (+14 to +158 °F)
(= medium temperature)

= With outer diameter of 29 mm (1.14 in):
0to+50°C (+32 to +122 °F)
(= medium temperature)

Cable

(fixed installation)

= PE: -30to+70°C (-22 to +158 °F)
= FEP: -40 to +70 °C (-40 to +158 °F)
= PUR: -40 to +70 °C (-40 to +158 °F)

Terminal box

-40to+80°C (-40to +176 °F)

TMT182 temperature head transmitter
(optional)

-40 to +85 °C (-40 to +185 °F)

Storage temperature range

FMX21 + Pt100 (optional)

-40to+80°C (-40to +176 °F)

Cable

(fixed installation)

= PE: -30to +70°C (-22 to +158 °F)
= FEP: -30to +80°C (-22 to +176 °F)
= PUR: -40 to +80 °C (-40 to +176 °F)

Terminal box

-40to +80 °C (-40to +176 °F)

TMT182 temperature head transmitter
(optional)

-40to +100°C (-40 to +212 °F)

Degree of protection

FMX21 + Pt100 (optional)

[P68, permanently hermetically sealed at
20 bar (290 psi)(~200 m H,0)

Terminal box (optional)

P66, IP67

TMT182 temperature head transmitter
(optional)

IPOO, condensation permitted

Geometric height according
to IEC61010-1 Ed.3

Up to 2 000 m (6 600 ft) above MSL.

Electromagnetic FMX21 + Pt100 (optional) TMT182 temperature head transmitter
compatibility (EMC) (optional)

s EMC in accordance with all the relevant EMC in accordance with all the relevant
requirements of the EN 61326 series. Details | requirements of the EN 61326 series. Details are
are provided in the Declaration of provided in the Declaration of Conformity.
Conformity.

s Maximum deviation < 0.5 % of the span.
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Waterpilot FMX21

Overvoltage protection

FMX21 + Pt100 (optional)

= Integrated overvoltage protection to
EN 61000-4-5 (500 V symmetrical/1000 V
asymmetrical)

= Install overvoltage protection > 1.0 kV,
external if necessary

Process

TMT182 temperature head transmitter
(optional)

Install overvoltage protection, external if
necessary.

Medium temperature range

FMX21 + Pt100 (optional)

= With outer diameter of 22 mm (0.87 in) and
42 mm (1.65 in):
-10to +70°C (+14 to +158 °F)

= With outer diameter of 29 mm (1.14 in):
0to +50°C (+32 to +122 °F)

TMT182 temperature head transmitter
(optional)

Medium temperature limits

FMX21 + Pt100 (optional)

= With outer diameter of
22 mm (0.87 in) and 42 mm (1.65 in):
-20to+70°C (-4 to +158 °F)

In hazardous areas incl. CSA GP, the
medium temperature limit is at =10 to
+70°C (+14 to +158 °F).

= With outer diameter of 29 mm (1.14 in):
0to+50°C (+32 to +122 °F)

ﬂ The FMX21 can be operated in this
temperature range. The specification can
then be exceeded, e.g. measuring
accuracy.

Endress+Hauser
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Mechanical construction

Dimensions of the level probe
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98 (0.31) [7_
i
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— | —
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L ! !
i ! i
3 = 3 _—3
@ NI 0 (1.65) s
@22+0.1 <229
241.5 (1.63)
(0.87) (1.14)
mm (in)
A0018771
Versions of the FMX2 1
A In the order code: feature 45 "Probe tube", version "1" or "Accessories" (— £28)
B In the order code: feature 45 "Probe tube", version 2" (— [728)
C In the order code: feature 45 "Probe tube", version "5" (— £128)
1 Pressure compensation tube
2 Extension cable ((Length, see — £25)
3 Protection cap
Dimensions of the mounting
clamp 175 (6.89) =
o
52 (2.05) S
N
ﬁ N
N
RN o= s s I v B
I [ ]
e} —_— |
<
mm (in)
A0018659
In the order code: feature 620 "Accessories’, version 'PO" (— [728)
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Dimensions of the extension
cable mounting screws

~53(2.1)

~71(2.8)

@\
&
~71(2.8)

G1%'A NPT 1v2

255 (2.17) mm (in)

A0018661

A G 1%"A, in the order code: feature 620 "Accessories", version "PQ" (— £28)
B NPT 1%", in the order code: feature 620 "Accessories", version "PR" for (— £128)

ﬂ Application in unpressurized containers only.

Dimensions of the IP66, IP67
terminal boxes with filters

~
¢l @o©@ |l
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10 108.2 (4.26) -
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% § [l 1IN} \: | 1]
5 4 3 x 2 / mm (in)

A0018772
In the order code: feature 620, version 'PS" or 'PT" (— £28)

Dummy plug M20x1.5

Cable gland M20x1.5

4 to 20 mA; terminals for 0.08 to 2.5 mm? (28 to 14 AWG)
Ground connection; terminals for 0.08 to 2.5 mm? (28 to 14 AWG)

GORE-TEX® filter

v W N =

If ordered together with FMX2 1 but without the optional TMT182 temperatur transmitter, the
terminal box is incl. a 4-terminal strip.

ﬂ The 4-terminal strip is not intended for use in hazardous areas incl. CSA GP.

Endress+Hauser
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Dimensions of the TMT182

temperature head ol 1.95(00.19)
transmitter [ .
D s}
| y S
N i S LA -
| :’ <t P—
! % 3 3 ‘ M‘ | 2
| © lg % 9
® s—! S
‘ mm (in)
A0018775
In the order code: feature 620 "Accessories", version "PT" for (— £28)
Terminal box with integrated
TMT182 temperature head >7 (0.28)
transmitter (4 to 20 mA
HART)
mm (in)
A0018776
ﬂ A distance of > 7 mm (> 0.28 in mm) must be maintained between the terminal strip and the
TMT182 temperature head transmitter.
Weight Weight

Component part

Level probe, outer diameter 22 mm (0.87 in)

344 g (12.133 oz)

Level probe, outer diameter 42 mm (1.65 in)

1376 g (48.532 oz)

Level probe, outer diameter 29 mm (1.14 in)

394 g (13.896 0z)

Extension cable | = PE
= PUR
= FEP

= 52 g/m (0.035 Ibs/1 ft)
= 60 g/m (0.040 lbs/1 ft)
= 108 g/m (0.072 1bs/1 ft

Mounting clamp

170 g (5.996 oz)

Extension cable mounting screw G 1%2" A

7709 (27.158 oz

Extension cable mounting screw NPT 1%"

724 g (25.535 0z)

Terminal box

2359 (8.288 oz)

Temperature head transmitter TMT182

40g(1.411 0z)

Additional weight

300¢ (10.581 oz)

Testing adapter

39 g (1.376 0z)

22
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Material
A B C
6 6 6
L T T
7
| — L ] 7
5 \_‘ 5 5 \’;17
—1 —1 —1
4 4 |
4 L
| L—1.1
= S | % 12
3 2
A0018787
Material in contact with process
Position | Component part Material
number
A: Level probe, outer diameter 22 mm (0.87 in)
1 B: Level probe, outer diameter 42 mm (1.65 in) 316L (1.4404/1.4435)
C: Level probe, outer diameter max. 29 mm (1.14 in)
1.1 Sensor sleeve PPS (polyphenylene sulfide)
1.2 Heat-shrink sleeve Polyolefin and hot-melt adhesive
The heat-shrink sleeve at the level probe acts as an insulation. It prevents electrical contact
between the probe and the tank. Electrochemical corrosion is thus avoided.
2 Protection cap
= A and C: with outer diameter 22 mm (0.87 in) and | # PPO (Polyphenylenoxid)
29 mm (1.14 in)
= B: with outer diameter 42 mm (1.65 in) = PFA (Perfluoralkoxy)
3 Process ceramic Al,05 (aluminum oxide ceramic)
4 Seal EPDM or FKM Viton
5 Extension cable insulation Either:
F inf . B 75 = PE-LD (low-density polyethylene)
or more Information — = FEP (fluorinated ethylene propylene)
= PUR (polyurethane)
Material not in contact with process
6 Pressure compensation tube PA
7 Heat-shrink sleeve Polyolefin
Endress+Hauser 23
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Terminal box (not in contact with process)

2’\

O//0

\
r— \@/; 4
PN

A0018917

Position | Component part Material

number

1 Housing PC

2 Mounting screws (4 x) A2

3 Seal CR (Chloropren-Unvulcanized rubber)
4 Dummy plug M20x1.5 PBT-GF30

5 PE-HD

6 Cable gland M20x1.5 PAG6

7 PA6-GF30

8 Pressure compensation tube PA6-GF10, ePTFE
9 Pressure compensation tube O-ring Silicone (VMQ)

Cable mounting screw (not in contact with process)

A0018918

Position | Component part Material

number

1 Cover cable gland 304 (1.4301)

2 Seal NBR

3 Klemmbhiilsen PA66-GF35

4 Anschlussstiick cable gland 304 (1.4301)
G 12" A, NPT 1v2"

5 Seal — only for G 172" A EPDM
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Extension cable

PE

PUR

FEP

= Abrasion-resistant extension
cable with Dynema strain-relief
members

= Shielded with aluminum-coated
film

= Insulated with polyethylene (PE),
black

= Copper wires, twisted

= Pressure compensation tube with
Teflon filter

= Abrasion-resistant extension
cable with Dynema strain-relief
members

= Shielded with aluminum-coated
film

= Insulated with polyurethane
(PUR), black

= Copper wires, twisted

= Pressure compensation tube with
Teflon filter

= Abrasion-resistant extension
cable

Shielded with galvanized steel
wire netting

Insulated with fluorinated
ethylene propylene (FEP), black
Copper wires, twisted

Pressure compensation tube with
Teflon filter

Cable length

A Cable length

Cross-section

AD020556

= Total outer diameter: 8.0 mm (0.31 in) £0.25 mm (+0.01 in)
= FMX21:3 x0.227 mm? (3 x 26 AWG) + pressure compensation tube with Teflon filter
= FMX21 with Pt100 (optional): 7 x 0.227 mm? (7x 26 AWG) + pressure compensation tube with

Teflon filter

= Pressure compensation tube with Teflon filter:
outer diameter 2.5 mm (0.1 in), internal diameter 1.5 mm (0.06 in)

Cable resistance
per wire: < 0.09 O/m

Further technical data

= Minimum bending radius: 120 mm (4.72 in)
= Tensile strength: max. 950 N (213.56 Ibf)
= Cable extraction force (= necessary tensile force to extract the cable from the level probe):
- PE, FEP: typical > 400 N (89.92 1bf), PUR: typical > 150 N (33.72 Ibf)
- for use in hazardous areas: > 100 N (73,75 1bf)

= Resistance to UV light
s PE: Usage in drinking water

= Please refer also to "Load" (— 212).
= Cable lengths that can be ordered

- Customer-specific length in meters or feet
(— B 28, "Ordering information")

- Limited cable length when performing
installation with freely suspended device with
extension cable mounting screw or mounting
clamp, as well as for hazardous areas: max.
300 m (984 ft).

ﬂ When using the measuring device in
hazardous areas, installation must comply
with the applicable national standards and
regulations and the Safety Instructions (XAs)
or the Installation or Control Drawings (ZDs)
‘Documentation”

Terminals

= Three terminals as standard in the terminal box
» 4-terminal strip can be ordered as an accessory, Order No: 52008938
Conductor cross-section 0.08 to 2.5 mm? (28 to 14 AWG)

ﬂ The 4-terminal strip is not intended for use in hazardous areas incl. CSA GP.

Endress+Hauser
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Waterpilot FMX21

Operability

FieldCare

FieldCare is Endress+Hauser's plant asset management tool based on FDT technology. You can use
FieldCare to configure all Endress+Hauser devices as well as third-party devices which support the FDT
standard.

FieldCare supports the following functions:

= Configuration of transmitters in offline and online mode
= Loading and saving device data (upload/download)

= Documentation of the measuring point

Connection options:
s Via Commubox FXA195 and the USB port of a computer
= Via Fieldgate FXA520

For further information and free download of FieldCare see — www.endress.com — Download —
Search: FieldCare

Field Xpert SFX

Field Xpert is an industrial PDA with integrated 3.5" touchscreen from Endress+Hauser based on
Windows Mobile. It communicates via wireless with the optional VIATOR® Bluetooth® modem
connected to a HART device point-to-point or wireless via WiFi and Endress+Hauser’s Fieldgate
FXA520. Field Xpert also works as a stand-alone device for asset management applications. For details
refer to BAOOO60S/00/EN.
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Waterpilot FMX21

Certificates and approvals

CE mark

The device meets the legal requirements of the applicable EC Directives. Endress+Hauser confirms
successful testing of the device by affixing to it the CE mark.

Ex approval

= ATEX

= CSA C/US
= FM

= [EC

= NEPSI

= INMETRO

ﬂ = The approvals to apply only for Waterpilot FMX21 without Pt100 and without TMT182.
= Waterpilot FMX21 is only available for use in hazardous areas with the FKM Viton seal.
= All explosion protection data are given in separate documentation which is available upon
request. The Ex documentation is supplied as standard with all devices approved for use in
explosion hazardous areas (— 5 32).

Drinking water approval

For FMX2 1 with outer diameter 22 mm (0.87 in)
= KTW certificate

= NSF 61 approval

= ACS approval

Marine certificate

= GL (Germanischer Lloyd)

= ABS (American Bureau of Shipping)
= LR (Lloyds Register)

= BV (Bureau Veritas)

= DNV (Det Norske Veritas)

Standards and guidelines

The European standards and guidelines that have been applied are listed in the associated EC
Declarations of Conformity. In addition, the following standards were also applied for the Waterpilot
FMX21:

= DIN EN 60770 (IEC 60770):

Transmitters for use in industrial process control systems

Part 1: Methods for performance evaluation
= DIN 16086:

Electrical pressure measuring instruments,

pressure sensors, pressure transmitters,

pressure measuring instruments, concepts, specifications on data sheets
= EN 61326:

Electrical equipment for measurement, control and laboratory use — EMC requirements
= EN 61010-1 (IEC 61010-1):

Safety requirements for electrical equipment for measurement, control and laboratory use
= [EC 60529:

Degrees of protection provided by enclosures

Endress+Hauser
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Waterpilot FMX21

Ordering information

FMX21

You can enter the versions for the specific feature in the following table. The versions entered make up
the complete order code. Options which are mutually exclusive are not marked.

10 Approval:
AA | Non-hazardous area
BE |ATEXII2G ExiallCT6
BD |ATEXII3G ExnAIICT6
FE |FM IS, Cl IDivision 1, Groups A - D, AEx ia, zone 1
CE | CSA C/USIS Cl. I Division 1, Groups A - D, Ex ia, zone 1
CD | CSA General Purpose
IC |IEC ExiallCT6 Gb
MA | INMETRO ExialICT6
NA | NEPSI Ex ia IIC T6
20 Output:
2 | 4-20 mA HART
45 Probe tube:
1 | Outer diameter d = 22 mm, AISI 316L
2 | Outer diameter d = 42 mm, flush-mounted, AISI 316L
5 | Outer diameter d = 29 mm, AISI 316L, PPS/polyolefin for saltwater applications
70 Sensor range:
Measuring range
1C | 100 mbar/10 kPa/1.5 psi gauge, 1 m H,0/3 ft H,0/40 in H,0
1D | 200 mbar/20 kPa/3 psi gauge, 2 m H,0/6 ft H,0/80 in H,0
1F | 400 mbar/40 kPa/6 psi gauge, 4 m H,0/13 ft H,0/160 in H,0
1G | 600 mbar/60 kPa/9 psi gauge, 6 m H,0/20 ft H,0/240 in H,0
1H | 1bar/100 kPa/15 psi gauge, 10 m H,0/33 ft H,0/400 in H,0
1K | 2 bar/200 kPa/30 psi gauge, 20 m H,0/67 ft H,0/800 in H,0
1M | 4 bar/400 kPa/60 psi gauge, 40 m H,0/133 ft H,0/1600 in H,0
1P | 10 bar/1 MPa/150 psi gauge, 100 m H,0/333 ft H,0/4000 in H,0
1Q | 20 bar/2 MPa/300 psi gauge, 200 m H,0/667 ft H,0/8000 in H,0
2K | 2 bar/200 kPa/30 psi absolute, 20 m H,0/67 ft H,0/800 in H,0
2M | 4 bar/400 kPa/60 psi absolute, 40 m H,0/133 ft H,0/1600 in H,0
2P | 10 bar/1 MPa/150 psi absolute, 100 m H,0/333 ft H,0/4000 in H,0
2Q | 20 bar/2 MPa/300 psi absolute, 200 m H,0/667 ft H,0/8000 in H,0
80 Reference accuracy:
D | Platinum
G | Standard
90 Calibration, unit:
A | Sensor range; %
B | Sensor range; mbar/bar
C | Sensor range; kPa/MPa
D | Sensor range; mm/mH,0
E | Sensor range; in H,0/ft H,0
F | Sensor range; psi
J | Customized pressure; see additional specification
K | Customized level; see additional specification
‘ FMX21- ‘ ‘ ‘ ‘ ‘ ‘ ‘ I ‘ Order code

— Ordering information for continued on next page

28

Endress+Hauser



Waterpilot FMX21

FMX21 (continued) 100 Probe connection:

10 | 10 m cable, shortable, PE
11 | 20 m cable, shortable, PE
15 | ... m cable, shortable, PE
20 | 30 ft cable, shortable, PE
21 | 60 ft cable, shortable, PE
25 | ... ft cable, shortable, PE
30 | 10 m cable, shortable, FEP
31 | 20 m cable, shortable, FEP
35 | .. m cable, shortable, FEP
40 | 30 ft cable, shortable, FEP
41 | 60 ft cable, shortable, FEP
45 | ... ft cable, shortable, FEP
50 | 10 m cable, shortable, PUR
51 | 20 m cable, shortable, PUR
55 | ... m cable, shortable, PUR
60 | 30 ft cable, shortable, PUR
61 | 60 ft cable, shortable, PUR
65 | ... ft cable, shortable, PUR

190 Seal:
A | FKM Viton
H | EPDM
[Pmx21- | | 1 | | | | L | [ordercode

Additional ordering information (optional)

550 Calibration
F1 ‘ Works calib. certificate 5-point

570 Service

IA | Adjusted min alarm current

IB | Adjusted HART Burst Mode PV
IR | ... m cable marking>installation
IS | ... ft cable marking>installation
19 | Special version

590 Additional approval

LE | GL Marine certificate

LF | ABS Marine certificate

LG | LR Marine certificate

LH | BV Marine certificate

LI | DNV Marine certificate

LQ | KTW potable water approval
LR | NSF potable water approval

LS | ACS potable water approval

610 Accessories mounted
NB ‘ Temperature sensor Pt100, 4-wire

620 Accessories enclosed

PO | Suspension clamp, 316L

PQ | Cable mounting screw G1%2", 304

PR | Cable mounting screw NPT1%", 304

PS | Terminal box IP66/67

PT | Temperature head transmitter TMT182, 2-wire, 4-20 mA, -20 to
80°C

PU | Additional weight, 316L

PV | Adapter, function test

PW | Shortening kit, extension cable

895 Marking
Z1 | Tagging (TAG)

‘FMXZI— ‘ ‘ l l ‘ ‘ ‘ l I lOrder code

Endress+Hauser



Waterpilot FMX21

Accessories

Mounting clamp

= Endress+Hauser offers a mounting clamp for easy FMX21 mounting (— 2 20).
= Material: 316L (1.4404) and fiberglass reinforced PA (polyamide)
= Order number 52006151, "Ordering information" (— 2 28)

Terminal box

= [P66/IP67 terminal boxes with GORE-TEX® filter incl. 3 integrated terminals.
The terminal box is also suitable for installing a TMT182 temperature head transmitter or for four
additional terminals (Order No. 52008938) — 21, "Ordering information" (— 2 28).

ﬂ The terminal box is not intended for the FMX21 with Ex nA explosion protection in the
hazardous area. When using the terminal box in hazardous areas, installation must comply with
the corresponding national standards and regulations and the Safety Instructions or Installation
or Control Drawings.

Additional weight

For FMX21 with outer diameter of 22 mm
(0.87 in) or 29 mm (1.14 in)

— Midxl = Endress+Hauser offers additional weights to
prevent sideways movement that results in
measuring errors, or to make it easier to lower

[ the device in a guide tube.

: You can screw several weights together. The

‘ weights are attached directly to the FMX21. For
| FMX21 with an outer diameter of 29 mm

3 (1.14 in) a maximum of 5 weights may be
|

|

|

T

110.6 (4.35)
105.8 (4.16)

attached. In combination with the Ex nA
approval, for FMX21 with an outer diameter of
29 mm (1.14 in) a maximum of 1 additional

022 (0.87) weight may be attached.

mm (in) = Material: 316L (1.4435)

Weight: 300 g (10.581 oz)

Order number 52006153, "Ordering

A0018748 information" (—) B 28)

TMT182 temperature head
transmitter (4 to 20 mA
HART)

= 2-wire temperature head transmitter, configured for a measuring range from -20 to +80 °C (-4 to
+158 °F). This setting offers a temperature range of 100 K which can be easily mapped. Please note
that the Pt100 resistance thermometer is designed for a temperature range from -10 to +70 °C
(-14to +176 °F) » 222.

= Order number: 51001023, Ordering information (— 2 28)

The TMT182 temperature head transmitter is not intended for use in hazardous areas incl. CSA
GP.

Extension cable mounting
screw

Endress+Hauser offers extension cable mounting screws to ease FMX2 1 mounting and to seal the
measuring aperture (— B21).

» Order number for extension cable mounting screw:
- 52008264 (G 12" A)
- 52009311 (NPT 1%2")

= Material (— 223)

Terminals

= Four terminals in strip for terminal box, suitable for wire cross-section: 0.08 to 2.5 mm?
(28 to 14 AWG)
= Order number: 52008938

ﬂ The 4-terminal strip is not intended for use in hazardous areas incl. CSA GP.
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Cable shortening kit = The cable shortening kit is used to easily and professionally shorten a cable.
s Order Number: 71222671, "Ordering information" and the documentation SDO0552P/00/A6

(— B28)

ﬂ The cable shortening kit is not intended for the FMX21 with FM/CSA approval.

Cable marking

1 QU

A0018792

A Cable marking
B Cable marking tolerance

To make installation easier, Endresst+Hauser
offers a mark on the extension cable for a
customer-specific length, see also — 228,
"Ordering information".

Cable marking tolerance (distance to the lower
end of the cable probe):

Cable length < 5 m (16 ft): £17.5 mm (0.69 in)
Cable length > 5 m (16 ft): £0,2 %

Material: PET, Adhesive: acrylic

Immunity to temperature change:

-30to +100 °C (-22 to +212 °F)

The mark is for installation purposes only.

>

It must be thoroughly removed without trace in
the case of devices with drinking water
approval. The extension cable must not be
damaged in the process

ﬂ Not for use in hazardous areas.

Testing adapter
~25(0.98)
M14x1 ‘ —1
|
7122
&
= 13
- D:E 13
14
D‘D/ 112
‘—2 mm (in)

For FMX21 with outer diameter of 22 mm
(0.87 in) and 29 mm (1.14 in)

s Endress+Hauser offers a testing adapter to
ease function-testing of the level probes.

= Observe the maximum pressure for the
compressed air hose and the maximum
overload for the level probe (— 211).

s Maximum pressure of the quick coupling
piece supplied: 10 bar (145 psi)

= Adapter material: 304 (1.4301)

= Quick coupling piece material:
anodized aluminum

= Adapter weight: 39 g (1.376 oz)

= Order number 52011868 (— 2 28)

A0018749

1 FMX21 level probe connection
2 Compressed air hose connection, internal diameter
of quick coupling piece 4 mm (0.16 in)

Endress+Hauser
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Documentation

The following document types are also available in the Download Area of the Endress+Hauser website:
www.endress.com — Download

Field of activities

s Pressure measurement: FAOOOO4P/00/EN
s Recording technology: FAOOO14R/09/EN
= System components: FAOOO16K/09/EN

Technical Information

= Waterpilot FMX167 with 4 to 20 mA analog output: TI00351P/00/EN
= Deltapilot M: TI00437P/00/EN
= Temperature head transmitter iTEMP HART TMT182: TI0OO078R/09/EN

Operating Instructions

= Waterpilot FMX21: BAOO380P/00/EN
= Cable shortening kit: SDO0552P/00/A6
= Field Xpert: BAO1211S/04/EN

Safety instructions

Safety Instructions (XA) are supplied with the device depending on the approval. These instructions are
anintegral part of the Operating Instructions.

Approval Feature
in Order code

Types of protection | Category | Documentation

ATEX BD ExiallC 112G XA00454P
ATEX BE ExnAIIC 113G XA00485P
IECEx IC ExiallC n/a XA00455P
CSA C/US CE ExiallC n/a ZD232P (960008976)
FM FE AEx ialIC n/a ZD231P (960008975)
NEPSI NA ExiallC n/a XA00456P
INMETRO MA ExiallC n/a XA01066P

ﬂ The nameplate provides information on the Safety Instructions (XA) that are relevant for the
device.

Drinking water approval

= SD00289P/00/A3 (NSF)
= SDO0319P/00/A3 (KTW)
= SD00320P/00/A3 (ACS)

Patents

This product is protected by at least one of the following patents. Further patents are pending.
®» US6,427,129 B1=EP 0892 249 B1

= US 6,703,943 Al

= DE 203 13 744.2 U1
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Waterpilot FMX21

Configuration data sheet

Level The following configuration data sheet has to be filled in and included with the order if the option 'K:
customized level" has been selected in feature "090: Calibration; unit" in the product structure.

Pressure Engineering Unit Output Unit (Scaled unit)
O mbar OmmH,0 0O mmHg O hPa Mass Length Volume Volume Percent
O bar 0 mH,0 O kPa
O ftH,0 O MPa O kg Om ol 0O gal O %
O psi 4d inH,0 O kgf/cm? Ot O dm O hl O Igal
alb 0 cm
0O mm Omd
o ft
O ft QO in?
O inch
Empty calibration [a]: Empty calibration [a]:
low pressure value (empty) low level value (empty)
|pres.eng.unit] |scaled unit]
Full calibration [b]: Full calibration [b]:
high pressure value (full) high level value (full)
[pres.eng.unit] [scaled unit]
Damping
Damping: sec
Pressure The following configuration data sheet has to be filled in and included with the order if the option

"]: customized pressure" has been selected in feature "090: Calibration; unit" in the product structure.

Pressure Engineering Unit

O mbar OmmH,0 O mmHg O Pa

O bar 0 mH,0 0O kPa
g ftH,0 0O MPa
O psi 0O inH,0 0 kgf/cm?

Calibration Range / Output

Low range value (LRV) [pressure engineering unit]
Upper range value (URV): [pressure engineering unit|
Damping

Damping:  ___ sec
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Appendix 3

o Wireless Telemetry Technical Information: Signal Fire Ranger Sensor to Cloud Platform



RANGER

(@) 2
Sensor to Cloud Platform ﬁ%NALF?RE

— WIRELESS TELEMETRY =

RANGER

Sensor to Cloud

PLUG-&-PLAY, INSTANT CONNECTIVITY OF A SENSOR TO THE
CLOUD OVER CELLULAR NETWORKS

OPTIMIZED FOR BATTERY LIFE USING| LATEST CELL MODEM
TECHNOLOGY LTE CAT M1/ NB-1OT

MULTI INPUT/OUTPUT TO CONNECT TO A VARIETY OF SENSORS
INCLUDING ANALOG, HART, SDI-12, AND MODBUS

MQTT & SPARKPLUG-B READY TO INTEGRATE WITH HOSTS OTHER
THAN SIGNALFIRE CLOUD

LTE CAT M1 / NB-loT connectivity to cloud services
Integrated inputs/output for multi-sensors

Data location from built-in GPS

SignalFire cloud monitoring/alarming service
Powers sensors from battery or external solar

The SignalFire Ranger is an 10T (internet of things) cellular transmitter utilizing LTE-M/NB-loT technology to bring sensor data
directly to the cloud. Data is transmitted over cellular networks using the MQTT/Sparkplug protocol directly to the SignalFire Cloud
for a complete monitoring and alarming service or can easily be integrated into a customer’s existing system.

The built-in Ranger I/0 consists of two (2) digital inputs, one (1) analog input and one (1) relay output. The digital inputs can
detect on/off status or frequencies up to 2kHz for pulse counting and totalizing applications. The analog input supports a 1-5Vdc or
4-20mA device and provides power to the sensor from the built-in battery pack. The relay output is a latching single pole single to
provide on/off control to a local device.

In addition to the built-in 1/0 the Ranger supports an optional expansion modules to support additional sensor types including
Modbus, HART, SDI-12, and additional analog and digital inputs.

The Ranger comes complete with the mobile device ready SignalFire cloud interface to monitor, trend and receive alarms either by
text or email message. In addition, the cloud platform provides for remote configuration and troubleshooting of the Ranger node

and its attached sensor(s) and the relay output may be controlled from the cloud interface to remotely control pumps, motors, and
valves.

SiGNAL
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RANGER

Sensor to Cloud Platform

Operating Temp:
-40 to +185°F (-40 to 85°C)

Humidity: 0% - 100% condensing

Input Power:

e Battery Pack: Four D-cell Lithium
Thionyl Chloride, 76AHr

e Optional solar power

e Optional 10-30Vdc input

Input/Output:

Standard

¢ 1 Latching Relay Output (2A @
30Vdc; 0.3A @ 110Vac; 0.5A @
125Vac). Failsafe & local automation
configurable

e 2 Digital Inputs report state, total
counts, frequency (2kHz max),
volume total with K Factor

e Analog Input (1-5Vdc or 4-20mA).
Configurable for flow totalizing mode

e Provides a configurable 13V or 18V to
attached sensor(s). Maximum current
of 60mA.

Expansion Module Options:
(one module possible per RANGER)

2AI1DI Module:
e Adds 2 additional analog inputs and
1 additional digital input

Modbus Module:
e Modbus RTU - RS485 up to 8 slaves,
32 total registers (read/write)

SiGNAL

— WIRELESS TELEMETRY —

HART Module:

e Supports 1-15 HART sensors in multi-
drop mode

e Reports 4 process variables, field
device status, unique identifier and
device tag for each HART device

e Scan and configure HART IDs with the
Ranger, separate HART modem not
required

SDI-12 Module:

e Monitors and powers one to eight
SDI-12 sensors at 13V, 60mA max

e Reads/reports up to 16 measurements

e Supports reading the default
measurement and all additional
measurements from connected SDI-12
devices

Battery Life: Up to 8 years

Data Interface:
e |TE CAT M1 / NB-loT, auto-selectable
e SparkPlug B messaging

Cellular Radio Power: 23dBm
Antenna Type: LTE w/ Internal GPS

Enclosure: Industrial polycarbonate
UV Rated; IP64

Safety Rating: Class 1 Division 2 Certified,
Groups A, B,C, D. Temperature Code T5.
Certified to CSA C22.2 No. 213:2017,
Conforms to UL 121201:2017, CE
Approved

Electrical Connection: Pluggable terminal
block, 16-30AWG screw terminals

Local Micro-USB Configuration Port
Weight: 1 Ibs (0.6kg)

Estimated Monthly Data Usage:
Check-in interval dependent

e 1min=27 MB

e 5min=5.4MB

e 15min=1.08 MB

e 60 min=0.27 MB

Cellular Specifications:

e LTE band support:
Cat-M1 / NB-loT: B1, B2, B3, B4, B5,
B8, B12, B13, B14, B17, B20, B25, B26,
B28, B66

e Supports 4FF SIM type

e Power saving features: eDRX

e Secure socket using TLS

e PTCRB Certified

connected by
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RANGER

Sensor to Cloud Platform

RANGER LTE M1 Transmitter

RANGER - | |- | |- | |
Power Source Additional 170
4DPak = “D” Cell Lithium battery pack (Class 1, Div. 1) NONE = Standard 1/0 package 1 Al, 2 DI, 1 Relay
HCSolar = High Capacity Solar System 2Al1DIl = Expansion Module adding 2 Analog Input and 1 Digital Input
DCDC = DC Step Down Adapter 10-30Vdc to 3.3Vdc Modbus = Expansion Module with RS485 Modbus Serial Port
(fits in battery Companment) HART = Expansion Module with HART protocol interface. Supports 15
multidrop devices
SDI-12 = Expansion Module with SDI-12 protocol interface. Supports 8
Antenna Type multidrop devices
IntAnt = Internal LTE Antenna

ExtAnt = No Antenna Provided

RANGER_Acc—I:l

RANGER Accessories

Optional Accessories

SIM/Extend = 2 Year Data Plan extension, SignalFire Cloud Connectivity

SFCloud = 2 Year SignalFire Cloud extension. No data SIM Card. User provided LTE CAT M1 SIM
4DPak = 4 D Cell battery replacement package

2AIDI = Expansion Module adding 2 Analog Input and 1 Digital Input

Modbus = Expansion Module with RS485 Modbus Serial input

HART = Expansion Module with HART protocol interface. Supports 15 multidrop devices
SDI-12 = Expansion Module with SDI-12 protocol interface. Supports 8 multidrop devices
RangerJBox = RANGER Junction Box, field mountable enclosure with termination
RangerDCDC = DC step down adapter 10-30Vdc down to 3.3Vdc. Fits in battery compartment.
BKT-Sentinel-Remote = Remote bracket to mount Sentinel or RANGER on pole or flat surface

®4.6" (116.8 mm)

0.9"
(22.8 mm)

\%ﬂ:
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e Well Logs
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eee T Pisin, fram ,':‘f__.;‘z—f_. It ia t::S’é..._ L

Casing Installod:

Ao

vt/ (—/
sz~&/

Dascilin by color, chnraclar,-slca o? malerls) and sireeluro, and show
" thicknoas of anullers ‘and 1t kind nnd anture of Tho maledal ln aach |Iaa|um ‘panatialod,
wﬂ'h al anul gnn anlw tat dach a}mnqu ul hloméllqn,

THATERIAL

t{:‘::?hd“lum.ﬂ P 7Y 171 S | T S
mlhquuu & —

perforallong: 'm-[:

l_wm ul'putl'olllnru:nd DT i

BI2E of pastofslions o h el

H..-;L_;pqu ~ans o | -V':Cj__ [ )] G

B ey ||| (S STE TV —Il-to —
[ T L Ly sl

Scroons! me

2 h “lu—ﬂlﬂ_ —

Hanulaglurer's Hama ..
L3
fPI! —

.,_..._...._.. repr MadalMo,__. ..,

( hlmnn J;;é__ll 10-,@? _

Olam..
“Dlam,. froine — i
- i didhoms ooy s

Giavelpackod; Yoy h 01 Gl arnvel o s e
._,.Bi’ii'.”.li"“‘_“?ﬂ:".‘ e et Ml )

Surfage saak Yaye ot L :7”*‘:1-1‘}}hﬂ|*l77¢ ‘z{) TR

Haloial ugadingeal ... R V{7 x (57 O -

Did any atrala nonialn ur e ggally oMall)

Typo ol waler?— ... Depthal stk . .

Melhad ol A00BAQAIIAla I s e e g

(7)

PUMP: p.;nnurnctur- 2

TR0t s

() WATER LEVELS: 1) Tﬁ'f?’.?.'!ﬁ'ﬁﬁ,,
}_:!'nllh_fav'ul = 'é)' -t miap ! wolt Dnln /C) é’/
«\llulmlpmawru--_'-“ v seantin il Onle .

Atlanl . il - R e
aninn v " i RIS n].-n wiz i

(9) WELL TESTSY. o ilguin:- amranl — Inyol ls loworad halow Elaile lwel
¥ina a pyap laal madn? - o il T tpes by wtiom St
Yiohh ,&ﬂ_ [:].18 Al L L s dwdown Al T hn, s

Nacovery data (Umaln eaeeny hiund o)) [watar lavel mrasxrad -

(ot wall top to walat i

Tena WatglLaval . @ B ] Tina Watel Laynt
. s % R A S
Oalaaltanl T I
Qaline tenl —— ... e e, I drawdown sftar . ., oo hes,
Mnaw/zgu .0 it 1 I ~ his.
Wrlanlanllaw o ... witin, Dale 4.

Tmr\nern!mﬂqfw{mnr a cargiynla innda? "M‘\l | Hr\! |

) Wunkain:mdé)’/ﬂ e _._.N Gom,omlnd__é')_ _,_/d*,ﬁ', ?/

e

knewladge and hellal,

NAME 7/{; VL

WELL CONSTRUCTOR CERTIFICATION:

| conatruated andsor docupl rasponsibllly for canatruclion of-Ihis wall,
amf _jts anmplibnee with: oll- Waslilnglan wall uonsnuu!lan smndurdsi
Malarlala used-and.:iha Inl’ommnnn laporlad‘ahave are’ [ruo lo.niy-baal

J/ //74

+Y

(CiEn, ﬂnu on Lr»womhcm

Aidress (5’593)/ Z., [:.C'///"‘J
4 o Lfisd wchC

s 2-Da1a A _/d________ﬁz
G '.mg}ﬁ '{Te 50

—y

[‘; EN T

MECESSANY)  gmy




S——— Bl F«waﬂﬁ—l—,—laé-—m‘—#%epu&

{ 2 (7) PU]\'IP Mauu:autu T's. Nume

b ‘ﬁf’?fif"ﬁ'“"'%ff'?cff” Mt @ WATER WELL REPORT - ’9/ 02 -2 ‘&’"““M Y

"I‘h[r«l Cngﬁl Drl‘ilt’lali S’me)])].?y : g : :. STATE OF ‘VAEI[[NGTON : : G‘!,_ ?
(1) OWNER:: Nuiosn.:: ol ser. o G @i ‘

7 (2) LOCATION OF WELL; county 0 La 7 i 3

. BeuLug and distance from sedtion or nuhdivlslau cotner- ﬁﬂﬂ "5‘ $ 5[0 w efal

TNE TS G Sedk. 2
EY g Cop. - .séc. &
3 PROPOSE[) U‘EE Domgstie O . mdustiial [j Munlclp.ﬂ),( ;(10) WELL LOG' ;

Ir:lgniion ] '.H.'st ngl E] Otha;

(4) TYPE OF w()[u{ Owaer's niunbey ot wen ;ﬁ

(I mure than one) i, s
" New well Method: Dug

“Deeponed - ) cable (1 'ﬁ;l?ep}-ﬂ_ Pt IU'I._.; 330 I
'neeondltinned (ms ~ Rotary.(J . Jotted -] = :

(5) DIMENSIONS
Dritled;,. ?...c_l....,h.,...xt.

{6) CONSTRUCTION DETAILS

Casing fnstalled: :,;.ﬁ‘;',].

Threadea [1° IR,
Welded )

Bormnllml, Dt.-sgriln! blu ‘color, churucfcr of- muterlnt “and slrucmro. ;md
| show thickness of aqyi {om wild tha: mnd’ nnd_nﬂtura of the inaterlal in each
-stratum penbtrulod w m rlt cast ‘one emru -Jor eagh’ chaviga:df formakic

| EROMI|

. mum: from .
’.Dlami, from ...
'{Dlnm J_wm .

meumtmns. ygsgl ‘No O
Type of pu:[ornlor used.. .

. SIZE ur perIorations ;f/

: perforations rqtrl
petforations: trom
parfuraﬁons.irpm Ex

SCI’EBHB. Yes D No E]
Manuﬂmturer s ‘Nama
'I‘ype_..._"
Dinm

‘ 'Dlam P

e St s?_iﬁ. el f;r‘om-'l
. Slot slze’.. ft‘dmr

vael pnckad Yas‘g{ Nol’_] sue of griivel! / 3
Grnvel p]nued from __...,..‘....'.".?..J ..... aiEiE T to

Surfm.e seal; yes [, Wor _ wo whnf dg_pufi;;
Materlal uséd i seql..... & S508 Cafa iy
Did any. straty contaln unusabie’ watcr?- Yes o

1 oL 4“':;"";;"‘;“@»'«5’«‘3 S 25

Hh.’-"

Typo! S5 2 ks
P =
(8)- WATE“- LLVELS:. é‘é‘&q"#&'..-’é‘{;"sgﬂé‘ﬁ’e% i
“Statle level ~.o—. .('1 . t: helow top-of wel Dxaga

Ar(eslml pressure bs. per: aq,ume !nch Dato
Arleslml water s cont;olled by....

(C‘ap. vqﬂve, ptc;)
[ by N medown s amaunt water’ e ) i
(9) WLLL-TEST'S' <. lowered. below stalic.l ea Vel
‘Was.a pump tést made? Ygs;ﬁ,- NoD 1f yes, by whomm¥ l}g X, \'4&\1’\34‘ W
Cled: (a7 gel/min with ] ST -, drawdown nI(or e hrss

0 i " S e T=EAL

'I‘hls well:'wus drllled under my ju1isd1ctlon nd rthi ;i
ir ue to the best of my. knowledgs and belieF

Rucuvery ‘datn (ume token as- zero when . pump turned hi’l‘) (wnter Jevel'
meosured. from well tap to water luw:!) ;

Thne Water Level

’I‘ime thqr Leuel R

Time | ther li-cuel

'I‘empr:mturn u! wuter-....ﬂ...._..\ Wne a ehemloul mmlysis mudﬂ? Yep D;,Nﬂ D-' Llcensn No. Q.‘l. s (-?

Gi-23068 - s SR
(USEEADD]TION@*EHEM‘S;!F NECESEAI‘“’) =2

8, k‘,‘Np.iﬁﬁg— S—(Revd-11), : ; R ESE A q,w 4
7 YA sk - I 2 g e oy #-7 2
& a4 T : g g G o “"?/:5‘3 e %




Fl]e Ong'mal and First Cupy w1Lh
Department of Ecology
. Second Copy — Owner's Copy
'1‘11|rd Copy — Driller's Copy

.,‘-,}.‘}’?’ Pt ’Q" '!"v}-""‘"

f(1) OWNER: name. Coserdle Ncudmn Wal oo Bssomlhm

(2) LOCATION OF WELL: county.: L.)lna"lcutn Cyut 7,-r

Bearlng and distance fmm sectlon or subdivi_‘.mn corner R 2

(3) PROPOSED USE"‘-:'Domesuc |:| Industrial m Municipai‘rg:
?‘\\7[ e _Irrlgataon (m] Test well o .Other o

&

o

i
f (4) TYPE OF WORK St 't‘:‘;‘;'r‘\"ﬁie"f “’e‘.‘_ s ATy
H ) f'- " New Well Method H Bored O
Ty . S Deepened ‘ L 1’ : Cablc 0 Driven 0
’ Reconditioned [ !...~‘Rotnxy[] Jetted [
(5) DIMENSIONS: - Dlametcr of well . -3 C’ . Inches,
Dﬁllec}.._...:}&‘? .............. ft. Depth of completed well.......g_. S {

(10) WELL LOG:

Formatlon: Descnbe by color, character, size of ‘material and structure, and
show thickness of aqu lers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.

. . . -] FROM

Bmu. frm - R

(6) CONQTRUCTION DETAILS o e
Casulg mstaIled 3 '° i Dlam hom-.....;..g,ﬁ 1. t.o ...;‘:,' G .
Threaded [ » Dlar. from ...l {t. to gt

Welded ] . .o.” Dlam, from . y - g

Perforatidns" Yes}:(\ No D

Type of perforator used. _.._-3/3 X 5/.{ iy .:.-...-..-...._ P
SiZE‘,, of perforations ...ieicn. i, BY e - in.
".'-é .................. % perforations from h...gfi ........ ft. to ... 3(: ....... 1t.

— . perforations from ft. to - ft.

.. perforations from .. ft. to ft.

l’ﬂf'i}_ L ‘?HO/ fi/e'?’/mc‘ 4’?”

%preens:_ Yes[ - No B,
Manufacturer's Name...... % :
[ ] T §3 G151 3 T—

Diam. ... ... Slot size . from .. it. to ft.
Diam. ... .. Slot size from NS { S 7 SO, 1t.

& ) i
Gravel packed: vesfy No[  Size of gravel: - &~ €a
Gravel placed from it. to .. t.

Surface seal: ves}Y No() To what depth? . 8) s B
[4

Material used In seal.......&2 nere

ir‘&dt 'i

Did any strata contain unusable water? Yes [J Nu/h"
Type Of Water?. s . Depth of Btrata. .o =
Method of sealing strata off.

(7) PUMP: nanutacturer's Name
Type: ' HP

(8) WATER LEVELS i o gfm

Static level ... Mo, 7o 5 4, below top of well Date..5
Artesian pressure .,".ﬁ.h.;.,..._.;.‘..i,..__lbs. per square _inch Date.....
Artesian water is controlled by....—

(Cap, valve, etc.)

' Drawdown is amount water level 15 i
(9) WELL TESTS'._. . lowered below static-level N
Was a pump test made? Yes [ No O If yes, byrwhom?............_......v.f....'...‘.-..
Yield: ‘:5' o gal./min. with 3 ~ ft. drawdown after 3 . hrs.

W j_}() . " ‘-7141!, “ ¥ 3 e

" . " - n n

Recovery data (time taken as zero when pump fturned oft) (water level
measured from well top to water level)

Time Water Level | Time =~ Water Level 'I‘lme Water Level
{

Heravses | an 2 mmillss. ...

Date of test i
Bailer test................ gal./min. With...ceen: ft. drawdown after.
Artesian flow. ~gpam. Date. e
Temperature of water......._... Was a chemical annlysis made? Yes [J No a

19 g; Completed,.
WELL DRLLLER’S STATEMENT

“This well was drilled under my ]urlsdxctmn and this 1eport is
true to the best of my knowledge and behef

}3 & ’\)W‘ﬁler Uz”5

(Person ﬁrm. or corporation)

Addmss.....?o Dox .. 147 C“S“”"-

( ’/1“ “émrew-?

Work started

NAME...

[Signed].....>

License Noalgb Date.........—l................._.

= = (USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20




p

JUL-22+99 THU 6:22 PM ¢

07457

HNON ELECTRIC

Fite Orlginal und Fual Copy with
Departmant of Egology

Becand, Copy = Owner's Copy
Third Cogy = Diifler’'s Capy

WATER WELL REPORT

STATE OF WASHINGTON

FAX HO. 300 Jg0 4070

TR temamamnee U

Start Card Ho. _____

UNIQUEWELLLD. ¥ ..

Water Right Permit No.

(1) OWNER: mnam_Tr¥t L ( Z0p2S

AdIras,

e, Sewa 90D

l_;_g}/ i

@) LOCATION OF WELL: couy__ ) o} T EDuAN

L6 w N sm_t’-f_f;_rv_'zj_,u., a2 & vim,

(28) STREET ADDRESS OF WELL (o rearsst advess)

“1106 “Tall

Elpas LN,

(3) PROPOSED USE: Domostc Indusylal O Mutidipal O {10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
o gﬁﬁsg{:’; TesiWell OJ Othet O = Formbon: Deserbs by coier, charscier, sts ol mataral and syuclure, end show Dicknese ol dquiers
i nd the 1.-';;-4”;“4 m.m ol fha mataral n RACh shtum panatralad, wilh 4t kaast ong envy Kr ach
3 s numbat m changd of Infarmation. e pratnmt e A AR
{4 TYPE OF WORK: m‘g«: Hinane - T MATERIAL T 1 o o
Abandoned O New well ja] Meothod: Dug Bored O - = e ey e
Desponed O Cable O Driven () Lt Lat] ) A N At
| Reconditoned (2 Rotary O deted X | fpeds Foge e e
(§) DIMENSIONS: _Diamsler of wol L2 . iches. PR . ERUON) (RSN SN
Orited ) jeal Dspthof completod weli a5 25T " S C oA/ ~ } 7
(6) CONSTRUCTION DETAILS: o F LU LA e |97
Casing Inotalled: T _* Diam. friem 1o f — i
Weised =L * Dism.fom_ZeE o 2T n [ e = i ki
inef inalal n ;
Threaded Aeple = oim fom _ 74 B to , N[ e S i
P;:f;m\? Yos f;x_ Ho O - ) R o e

Type ol perforator U

ot

] F, f o e
SRR ', ¥ _,,,_LL—M.

SIZE of parforatians

/2. perorstons from L w27 " - e
e pearorations rom ,, ., fl.io _ fi. —
parforattons drom M f. - S
Screens: Yes (] Mo & o - . ] - I
Manulacturer's Name - ——
Type Modsl Mo, . T i
Diam. Slolelze trom A 19 s — — i i
Diam. Slol size from,_ ft. la - 1. N s R
e e - el < = O [T CI
Gravel packed: Yas @i No L] $ize of gravel ‘_IL
; R —
Qravel placesstom B B& hwo_B5 ' f,
L — 9—?——— . / gg‘" ] 0 A A AL ) -
Surloco seal: Yes (] No L  Towhatdsph? R s — -
Matarial used In 50al Con ofteFe Grica 7 ST S-S
Did any $Urala contaln unusable waler? ez O No [ = = o
Typa of waler? ___.__ e as Deptn of sirala s . PPN COESRENE, CUESPPERCPT
Mathod ol seafing strataoff | s = R [E—
< - - S ST URUON) ISR O —
(7) PUMP: Manufacturer's Name %ﬁg‘guo 't“’i.. AN Al S P
Typoi ...l e R A1 P . B
Land-sudaca elovation Wwark 5 19. - : ) . A9
(8) WATER LEVE’L’S: iAot i Vork Slartod e 19, Complalod __ . _... .
Slato tovsl P . baiowi top of wald  Dals
- g_. _ﬂm FIC i
Aftotian prossute L hsparswaelneh Dale_ WELL CONSTRUGTOR CERTIFICATION
Aripsian wited s conbolied by e 3 S | constructed andfor accop! respansibiliy for construction of this well, end ils
{Cap, valve. =% ] complianca wilh all Washinglon well constiuction slandards. Materials used and
. informalion r ed abava are true to my bost knowledge end beliet.
(9) WELLTESTS: Drawcownis amounl water 10731l owarad below stafiotavel therfofe paripd e Y edg
Was a pumpestmade? Yopisl Nl Wyes, bywnom? ¢TIV o2 -
Yold: £ giliminith S M dawownaer__ £ N (eSS, PR, CA COARSRATISAY ~ TH/PEGR PR
" i o r | Addrass S e e o
i . “ . " _ " o, o
ggogvm;dag (ti]r)nu {aken a4 zera when pump umad oF) (water level massured [rem well (Signod) T (WELL DRLLER] Meense No: s saian
walef love
Tima Wator Lavel Ting Waler Lavel Tina Walar Laval Contractor's
= e — —— RAegistration
o — & Nao. B 5 . | s
- _— (USE ADDITIONAL SHEETS (F NEGESSARY)
Dalgoflost __ ... e
Bailer last .. gal/min. with fL deawdown altes hus. . . . .
Alrtes! gat.fmin. with stem set at #. for hrs. Ecalogy is an Equal Opportunily and Affirmative Actlon employer. For spa-

cial accommodation naeds, conlact the Waler Rescurces Program at (206)



WATER HWELL REPORT Start Card Ho. 071961

STATE OF HASHIKGYON Hater Right Pernit No,
(1) OMMER: Name POLE ROAD WATER ASSOC, Address  POLE ROAD  LYNDEN, WA 9626¢-
2) LOCATION OF HELL: County WHATCOM - WKW I/d HE I/4 Sec 7 T 39 M., R3E WH
2a) STREET ADDRESS OF MWELL {or nearest address) POLE ROAD
(3) PROPOSED USE: NUNICIPAL i (10) WELL LOG
(4) TYPE OF HORK: Owner's Humber of well : Fornation: Describe by color, character, size of material
If more than one) 2 | and structure, and shuulthigﬁness of aquifers and the kind
HEW HELL ethod: ROTARY | and nature of the material in each stratun penetrated, with
:::::::::::::::::::::::::::::::::::E:::::::::::::::::::::::::::::I at least one entry for each change in formation.
(5) DIHENSIONS: DIGRELOE GF MBI)L B  AMENEE, bowersmmcmmimmmra s s oo o i A A A S5
Orilled 102 ft. Depth of conpleted well 102  ft. ?gggg}fL ; BRBH i ;0
(6) CONSTRUCTION DETAILS: BROKH SAND e 1L
Gasxng installed: =~ 8 Dia. from 2.5 ft. to 37.5 ft. | BROHK SAHD & HATER ISR
WELDED . Dia. from ft. to ft. | GRAY SAND & HATER (326
Dia. from ft. to ft. | GRAY CLAY | 45 | 46
2 B S M M W GRAY SARD & RATER | 46 | 50
Perforations: HO | GRAY SAND | 50 | 61
T¥?e of parforator used _ ) GRAY CLAY P8y
SIZE of perforations in. by in. | |
perforations from ft. to ft. | |
perforations from ft. to ft. I l I
perforations from ft. to ft | i i
Screens; YES | } ! :
Hanufacturer's Hans JORNSOH/HOUSTON | | 1
Type STAINLESS STEEL Hodel Ho. K0 i | |
Dian. 6  slot size 50  from 35  ft. to 40  ft. ] | |
Dian, ¢ slot size 40  from 40 ft, to 45  ft. l | I
Di-amy6--------mmee-- 4O g B Y | | |
Gravel packed: YES Size of gravgl 8/12 i | i
Gravel placed fron 25  ft. to 51  fE. | | |
Surface seal: YES To what depth? 19  ft. { } {
Haterial used in seal BENTONITE l I
Did an¥ strata contain unusable water? HO I ] |
Tyge of water? Depth of strata ft. | l |
Hethod of sealing strata off I | |
(7) PUMP: Manufacturer's Name { : {
...... SO . L L. SO | I
(8) HATER LEVELS: - Land-surface elevation } .
. above mean sea lavel ... ft, | | |
Static level 16,3 ft. below top of well Date 08/15/91 | | l
fArtesian Pressure 1bs. per square inch Date | | |
firtesian water controlled by | i
| Work started 08/15/91 Conpleted 08]15/91

(9) MELL TESTS: Orawdown is amount water level is lowered below | HELL CORSTRUGTOR GERTIFICATION: .
static level. | I constructed and/or accept responsibility for con-
Has a pump test made? HO  If yes, by whon? | struction of this well, and 1ts conpliance with all
Vield: gal./min with fL. drandoun after hrs. | Washington well construction standards. Haterials used
j and the infornation reported above are true to ny best
— | knowledge and belief,
ecovery data
Tine  Hater Level Time Water Level Tine Hater Level } RAME HAYES ORILLING, INC. , .
| Person, firm, or corporation) (Type or print)
I
|
[

ADDRESS 556 ERSHIG RD.  BOM, WA
Date of test

Bailer test 20 a{/n{n. | ft. drawdown after 1 hrs, | [SIG"(D].JEﬁZ;bQFA:jgiéigﬂfgggf__ License Ho. 762

Air test gal?nin. W/ sten set at ft. for hrs.I .
Artesian flow g.p.a. , Date | Contractor’s
Tenperature of water Has a chenical analysis made? NO | Registration Ho. HAYESDI106J5 Date 08/22/91

..................... bamm M ndaMSSSSSAAEaRASAARSS U SASSMMRCSmASMSASAMRRARSASASAMSARAAAMAMSAAAMAMNAASNAM-SSaSAMMAMAAMAAMAAAMAMmMAAASssmsAams-oo-=2




LL REPORT li0]] DEPARTMENT OF
WATER WE otitin ECOLOGY

State of Washlington

Type of Work:
Conslivction
00 Decommission == Original installation NO1 No.

Propoted Use: [J Damestie O Industrial E'Munlelpal
[ Dewatering O Lerigation 0O Test Well O Other

Gonatruetlon Types Method:
B New well D Allaration ODdvén  OJeited 0 Ceblo Tool
D Deepenlng 11 Ovher FPihg Al ONud-Rowry

Dlmenstons: Diamsteeofboriog__ S 3o to._ ] S g

Notice of Infent No. W 36 R0 Y
Unique Ecology Well ID TagNo. ___ /3 /37 (- Of 3
Site Well Namo (if more than one well): W
Water Right Peemit/CertificateNo, O~/ 2. 3 &5 2
Property Owner Name 42 0 | = Lede ey &4 5<

Well Sueet Address.__ 357 00w o)

City L1 e p County L/ Ny Fco ¥17
TaxParcelNo._3F)2 1 2 /9 3 21 7 2

Whas a varience approved for this well? [ Yes -5-No

If yes, what was the variance for?

Locatfon (see instructions on page 2 ' E1WVM or EFBWM
M of tho £, Section /-2 _ TownshipZZ__ Raogo_.2
Latiwde (Example: 47.12345) :

Longitudo (Bgample: -120.12345)

Depth of completed well __ "%/ _ g,

Coostruction Detellss Wall O Y e A
Cusing Lider Dhaniter  From  To  Thickness el PYCWelded Threed
@O 3Ltk  J& 3 OO0 O | O
o]a In. | n 0|0 0)|a
o] o in.________,__‘_in.D|ElD|El
0|0 in. h O|Q Of0
Perforatlont: PYes ONo  ‘fype of perforatornted |21 ¥ Cec s % 1 4
No, of perfomions A{ OO Sl orpcrfmlions.l__}_‘g'\_ln. by 2= in.
Pactotated from 21 .10 £/ 5 4. below ground swics

Screens: WYes [INo O R-Packer = bepih fi.

M ¢ Noms Wies by wiog it
'l‘y:e” i;U [ Model o,

Dlanetee A4 1o Slot size O /O, tom | F_ 110 % 9 1
Dharacter R ¢/ In Slotsize & SO in. from 2% fo £/5 1.

Sand/Filler packs @Ves  [INo  Sizo of pack nutecial SZ|_ 7,
Matecinls phaced from _/ K fr o £/ Ls 1.

Drlller’s Log/Constraction or Decommission Procedure
Fmti}nzbm“hrymhr,l:hmuu; sizg urmaletlrl and structure, and the kind and
natnre of the materdal In each yer peoetrated, with at feast ons ¢ for each clamge of
informdlion, Uge E0ci0Hal stiokfs I botdssiry. o

Moterial From To
Hyodn ¢ by & P%e, / <3 %

¥

Arcrnt Fak Sa bl 915 ¢ o A5

- T
Surface Seali B Yes [INo To vt G B0 2 Y, Ly 2= Z
Material used in seat (Ohe W 1 .
DId any sirata contain ususable water? O Yes O No Licrpd- e £ 5:24@ 2/ )
1 Type of water? Degth of stata ‘
Methoid oFsealing strata ofF Argut C"V?f}/ V9, 7 "7/_5
Ay V/a
Pump: Manfecturce's Name Type:,_hed L2 ‘; "/_ f‘: %‘/ o,
HY, Punp intake depth:, R Deslgned flow rate: gam < ~

Water Levels: Landswitce elevation dhove tmean sea [eved i3
Stickup of top of well casing __ /& above grouad sorfece j

§ Snto waterlewel L.Z. A bslowinp ofwellcaslng Date 7/, Vg
AResian pressure Ibs, per squars inch Dats
Ancsanwatertsconttolledby ___ __ _ (cap, valve, ee)

Wel) Taslnt ;f)
Was a pumplng tedt perforned? O N0 [BYes = bywbom? (T s
Yiew oL gprwith /1. dawdown aller _<7_tre,

Yield ___ gomiwith___ & drawdewnater____ hre

Yisld gpmwith ,_ fl. dawdowmatter ___ bry,

Recovery data (tlmo = zero when pump [s turied off = watet level mseasured fron well

1ot towater fsvel)
Time Water Level  Time Waler Level Time Waler Level
Irate of purping test

Ballertest_ . gpmwhh,__ & dawdownafler hrs.
Airtest gpm with stem set at L. for bre. =~ Date
Aneslan flow ____ gpm

Temperahice of wales

‘P Wasachemlcal anlysls meds? O Ves (I No

,M& Completedbate 7 / /T

WELL CONSTRUCTION CERTIRICATION: [ constructed and/or accept responsibllity for construction of this well, and its compliance with all Washjngton well
corisiruction standands. Maferials tsed and tho infariation repoted rboie are friie to niy bes{ kuowdedgs and beliof,

[ Rrillee (] Traines T PP —Peint Mamo§
E e Ty
Signz Al A =

Dalfing Company ./5'/],2 &f/ //ff”/f-é'(//s;/ /[)’f/f/ }#?Iﬂr—
Address  f25 3000 4 R 70

License No. /'-'? a7

IF TRAINER: Sponsor;s Licenze No.
Sponser’s Signaturs

City, State, Zin 5"‘747‘/’?;? L‘r’d{—/ i
Coniractor's

Reglsh&nﬁﬂo,/{i’ﬂﬁ:ﬁ/ﬁdlzﬁ% _Date G5/

ECY 050-1-20 (Rev 11/18) I you need this dociument n i alternate format, please call the Water Regources Program a1
360-407-6872,  Personswith hearing loss can call 711 fiv Fashlugion Relay Serylce. Persons with a speech disability can call

877-833

-6341.




The Department of Ecology does NOT Warranty the Data and/or the lnformation on this Well Report.

-

VA DY gl ¥ 3

Unicue Well # AFN 058
17685

010 HATER HELL REPORT Start Card Ho Wi

8731 STATE OF WASHINGTON Water Right Permit No. 3641

e T P s £3 P L R T S R S S R LR LT R i ety P EC e e pegua e e
(1) OUHER Hame SKOOKUM CHUCK WATER ASSOC Address LYNDEN, WA
s2zc=s=issgms=ggpsbssmedeoappesscsdzscoooEooooinsspshopssssseEsEeEssSsozoEsE=sSocasnonnanSSINnERROOS coszsfocoossoamosmezs=zapzzasss

¢2) LOCATIOH OF WELL: County WHATCOM i - HE 1/4 HE 1/4 Sec 2 T39 N, RI3E W
(2e) STREET ADDRESS OF WELL (or nearest address) van ovk Roall  FEB ~5 P1 2
EEESESER e T s s s s e s e N e e e S S L R N E R N N R R SRR S R R S TR N R PR R RS RS N Ny S R R e S N s s e e e e s s e s e e e e e e e T e s

3

(%

) PROPOSED USE: DOMESTIC

=SS sSoSSoSmcHogMMocsussssEssEENEEEEEQDSCORCSCCDIOSOGOOEES
) TYPE OF WORK Owner’s Humber of well TjFEICE?:‘

(1f more than one)
HEW WELL Hethoed ROTARY

ZoanEESEsEEssESssssEsssnssaEes ot hdussasssenanaanapansaEyannnnn

(5) DIMENSIONS: Diameter of well 8 inches
brilled 63 ft Depth of completed well 38  ft
ErTCCERORRRRESE=RRa=SEE S==zZ=szzaEs ===oocasssEoakbhd
- (6) CONSTRUCTION DETAILS * X s : : .
tasing 1nstalled: 8 "oia from +2 ft to 24 ft.
WELOED “Dia from ft to ft
"0ia from ft to ft
Perforations: NO
Yype of perforator used
- S1ZE of perforations = n—hy mn
perforations from ft to ft
perforations from ft to ft
perforations from ft to ft

S ARAMENAsIASEAENSESstAANSLEvEEEEEsSEEssEEEEEEEEAETELEaEE

Screens. YES

Manufacturer’s Name JOHNSON & COOK

Type STAINLESS STEEL Model No
Dram 8 slot sy1ze 20 from 22 ft. to 38 ft
Diem slot size from ft ta ft

Gravel packed: HO S12e of gravel
Gravel placed from ft. to ft.

Surface seal YES Ta what depth? 20  ft
Haterial used n seal BENTONITE
Did any strata contain unusable water? ND

Type of nater? pepth of strata ft
Method of sealing strata off
(7} PUHP- Manufacturer's Hame
Type HP
(8) WATER LEVELS Land-surface elevation
above mean sea level ft

Artesian Pressure \bs. per square inch Date
Artesian water controlled by

static level 14 75 ft below top of well Date 01/12/01

Lﬁlgiﬁﬁbe by color, character, size of material

BE ¥nd show thickness of aquifers and the kind
and nature of the material 1n each stratum penstrated, Hith
at least one entry for each change 'n formation.

HATERIAL FRON 10
TOPSOIL Q 5
BRC'WH GRAVEL COBBLES & SILT = - *R R - B 10
BROWH GRAVEL & CLAY 10 19
BROWH GRAVEL SAND & SILT 15 20
BROWH SAND & GRAVEL & WATER g:J 20 25
BROWH SAND & WATER o (o 25 35
GRAY SAND & WJEFTd E c E: !V [:' 35 37
GRAY CLAY 37

s 5 FEB-0-5 2001 .

ShARIMENT OF EChuGY
R l-\;{l\l‘!:{]_L BI’ﬁLLIF’G YNIT

Work started 01/10/01

Completed 01712701

(9) WELL TESTS Oradaown 1s amount water level is lowered below

statie level
Was a pump test made? YES
Yield 105

1f yes, by whom? NW HYDRO GEO
gal./min With 10.5 ft drawdown after 6 hrs

Recovery data

Time Mater Level Time Mater Leval Time Mater Level
Date of test /[ /
Bailer test gal/min ft drewdown after hrs,
Air test 60-70 gal/min W/ stem set at 24 ft for & hrs
Artestian flow gpm Date

Temperature of water Was a chemical analysis made? RO

- WELL-CONSTRUCTOR CERTIFICATION _—

SESmSsSSsssSsSsnzEsERTERSIss

| constructed and/or accept responsibility far con-
struction of this well, and 1ts compliance with all
Washington well construction stendards Materials used
and the information reported above are true to my best
knowledge and belief

NAME HAYES DRILLING, INC

(Person, firm, or corporation} (Type or print)

ADDRESS ssﬁ::sizc/y BOW, WA
[s1akED] Ly MW\ License Ho 2190

-~

Contractor’s

Registration No, HAYESDI106J5 Date 01/29/01




HorspAn W ELL # 1.

Tile ] ‘ W, h
B bt WATER WELL REPORT s PPEE
Third Copy - Dnilers Copy w m.‘“! OF - WASNINGTON ﬁ ) .. Temit o, ol B -

----------------- AL Dol 2oz cpe

(2) LOCA'HO.N OF WELL: c“...u_&/ut.dq. 21 JJ.&.S.H./{/_MM

: ( v meed 2 g W, RT S,
" Bearing and dirtance from section or subdlvision corner /960”5, f §07E 0f Cenm "_f.!.._‘ .,_‘::.EE..,.._:_....-... R
:;‘ (3) PROPOSED USE: Semetie hdutrisl O Mundcipat g | (10) WELY LOGt, JE v _
b [rrigstion £ Tesl Well O Other o ran‘:alxrnkn: Dm.-r:b- MLW l-}{"nl{md, Jud ’mu" :! L a 'L;lwiun. and

i Hrgtum pcMimld. h ot tgast one entry for sach r:hanun of formulloﬂ.
% (4) TYPE OF WORK: ﬁ;"p‘;é{: Txi:nb;{u“l' war i e ¥

: How well ethodi Dug O Bored O | —=mmggmeemes =

1 Deepened Cable O Driven O ..-BA—?:W.'&-. el A N

Recoudilioned O Rotary 0 Jetled ‘l

(5) DIMENSIONS: Dlsmeter of well .. 3 L. ve inchw, | /-; .M—‘-v-n_fc-ém-;b- HY ResghEmerh 4N

Drlled . iceincnawfl,. Daplh of cotipletsd well w'.}.ﬂ—-'. —_—

woes .o IDA. DEr square Inch D-Ir S
Artedan waler Is mnlrv'llrd br..

(8) CONSTRUCTION DETAILS: ; L
Cating installed: _Mmm Q. me. .S h
Thresded [) ” ; * Diam, from o L, thle L e 0 * «l -
Walded O v et DM from L L L RV L e W . . . e -
L M I od e I MR R i o g
, Perforaions: vam NoO - BN A G S -l i
: Type of pectorator used.. DALY Conesla |- - R =R E b
S1ZF of perforatlons o ... _J” in, by SRRt | O I T e R - : ot
renrimss e eee DEFTOTAMOLE tram u.d. .M, _!,'1——" [ (TR e e e e - U z
2 peckoralivomstvor; 5 3 - I .t I
.+ wowimnnme. pectorations from . ... _ |
O . v i N -
Sereens! ym g Mo = o -
Manufecturer's Name. .. v o oo - - S ‘e
TP - _ o R
Dlam, o — .. S0t MLt cenn- from .. ..l_. -
Dlam, ueemyes Slot slea oo from s [T : S SR s
i
Gravel putked: v pd noQ  Sieof lﬂvel'a/? o # hs @R Y ST v b
Graew), pleced from - eyl ¥ e I‘\ te . 2 15 - . * u o " e 2=
“““““ . " '
Surface seal! ves i No O 'To what depiht . e .
Materlal used In sesd ., e ] A ot {
Did sny sirala conlain um.u.nble water? ‘.u |:] -'""Jl * :
TIP o %0 AT e ety ims e DroWr of A, vvmimeat s seeene * : '
Wetkod of senling plrals offuc.iaiin wovnvnn - 295
. )] PUMP: uiaputacturer's Rame.= ./dlo’;'y..-...z;ﬁn-éd s - '
; Types B IAING e oo hr B Lo o
: P
| (8) WATER LEVELS: Lugwmeseme oo | S
s Statte Tevel L., . :_.H. e =0 [1 below top of well Date lf-/‘?-:f,{f s i
Artedan prewsure ... |

" i¢ap, vn.ve. eiel’

+ Drawdown Lz amount waler level (s §
(9) WELL TESTS: Jowered below slatic level M!H‘ Work staned S /2 2~ 1wl ¥ Conplied _{,/ s 3l G

Wt & pump lert made! Yer B Nna 71 Il you, by whom? A
vind: O galsmin, with €7 0 drewdown atter 3 b | WELL DRILLER'S STATFMENT:

2 S| N .. W ——— " This well war drilied under my Jurlsdiclon and thix report 1s
P — 2 true to the best of my knowledge and bellef,
ne-mu-ry d.u: itime taken a4 tard when pump lumed om tv-\tr ln:l
red . m well top to waler level) L/ E & i
T‘km Water Lave) | Time  Water Lavel, ] Time  Water Levat | NAME ’2'15‘ A/}I A M ué L !N N -5 “m’*L.
b ¥ L.Ll Perrun, i, of fﬂrlnrl 1 Ap¥onr i
I T . 4 ..(.L .........

Address Lﬁ f? [:ﬂ__S T ,ZAAT(—LA]}’P
g <l I VA o SO

Baller tent . . mal/min with N, drawdown after Ty AL et Tl
Artsdan flow, 2.p.m. Date

[ T’ v ¢
Tempueaturs of -.mS‘/ ‘Was » chemjeal sm\lylu madel ‘r‘e-‘y,q' Neo [J Licenxe Nn_z -'::_i- o/ 793 ‘f Nate f-/""""" '2—5. 1nﬁ / L

0. R J N
IVSE ADDITIONAL SIEETS IF NECERSANY
8,7, No, 1334 Rev, 100} —3+64—8M, 4314 53

L :
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